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PREFACE 



Education, in its comprehensive sense, is the business of 
L'fe. The exercises of the school-room lay the foundation ; 
the superstructure is the work of after years. If these exer- 
cises are rightly conducted, the pupil obtains the rudiments 
of science, and what is more important, he learns Jiow to 
study ^ how to think and reason^ and is thus enabled to appro- 
priate the means of knowledge to his future advancement. 
Any system of instruction, therefore, which does not embrace 
these objects, which treats a child aa a mere passive recipient^ 
is palpably defective. It is destitute of some of the most 
essential means of mental development, and is calculated to 
produce pigmies^ instead of giant intellects. 

The question is often asked, " What is the best method of 
proceeding with pupils commencing the study of Arithmetic, 
or entering upon a new rule ?" 

T?ie old method, — Some teachers allow every pupil to cipher 
" on his own hook;" to go as fast, or as slow as he pleases, 
without reciting a single example or rule, or stopping to in- 
quire the " why and the wherefore" of a single operation. 
This mode of teaching is a relic of by-gone days, and is prima 
fade evidence, that those who practice it, are behind (he 
tpirit of the times. 

Another method. — Others who admit the necessity of teacli- 
ing arithmetic in classes, send their pupils to their seats, and 
tell them to *' study the rule." After idling away. an hour 
or more, up goes one little hand after another with the de- 
spairing question : — " Please to show me how to do this sum, 
sir ?" The teacher replies, "Study the rule; — that will tell 
you." At length, to silence their increasing importunity, he 
takes the slate, solves the question, and, without a word of 
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IV PREFACE. 

explanation, returns it to its owner. He thus goes through 
the class. When the hour of recitation comes, the class is 
not prepared with the lesson. They are sent to their seats 
to make another trial, which results in no better success. 
And what is the consequence? They are discouraged and 
disgusted with the study. 

A more excellent way. — Other teachers pursue a more ex- 
cellent way, especially for young pupils. It is this : — ^The 
teacher reads over with the class the preliminary explanations, 
and after satisfying himself that they understand the mean- 
ing of the terms, he calls upon one to read and analyze the 
first example, and set it down upon the blackboard, while 
the rest write it upon their slates. The one at the board 
then performs the operation audibly, and. those with their 
slates follow step by step. 

Another is now called to the board and requested to set 
down the second example, while the rest write the same 
upon their slates, and solve it in a similar manner. He then 
directs them to take the third example, and lets them try 
their own skill, giving each such aid as he may require. In 
this way they soon get hold of the principle^ and if now sent 
to their seats, will master the lesson with positive delight. 

As to (Assistance^ no specific directi<?ns can be given whicli 
will meet every case. The best rule is, to afford the 
learner just that Hnd and anunmt^ which will secure the 
greatest degree of exertion on his part. Less than this dis- 
courages; more, enervates. 

In conclusion, we would add, that this elementary work 
was undertaken at the particular request of several eminent 
practical teachers, and is designed to fill a niche in primary 
schools. It presents, in a cheap form, a series of progressive 
exercises in the simple ftnd compound rules, which are 
adapted to the capacities of beginners, and are calculated to 
form habits of study, awaken the attention, and strengthen 
the intellect. 

J. B. THOMSOIT. 

New Yoek, January^ 1868. 
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ARITHMETIC.' 



SECTION L 



'^^ AW. !• Arithmstio is the science of numbers, 

Anj single tbing, as a peach, a rose, a book, is called a 
vniij or one; if another single thing is put with it, the 
collection is called tvfo ; if another still, it is called three ; 
if another, /(Mir; if Another,' Jive, <fec. 

The terms, one^ ttoo, three, four, dhc, are the names of 
numbers. Hence, 

2. Number signifies a unit^ or a collection of^nits, . 
,— .^ Numbers are expressed hj* words, by- letters^ and bj 

figures.^ ^ ' ' ^ '" 

^ 3« Notation isjAe art (^expr^sinp numbers by letters > 
or figures. There are two meth^ of notation in use, the 
Roman and the Arabic>L 

I. ROMAN NOTATION. 
4. The Roman Notation is the metbod of expressing 
-^numbers by letters ; and is so called because it was invented 
by the ancient Rorfians, It employs seven capital lettera, 
viz : I, V, X, L, C, D, M. 

When standing alone, the letter I, denotes one : V, fve ; 
X, ten ; L, fifty ; C, one hundred ; D, five hundred ; M, 
one tJuOusand, 

Qdkst.— 1. What (8 Arithmetic? What is a single thing called ? If an- 
otI:er is put with it, what (a tlie collection called ? If another, what ? What 
are the terms one, two, three, Slc. 1 3. What then is number? How are 
Dtirabers expressed ? 3. What is Notation ? How many methods ofnobilion 
are iu use? 4. What is the Roman notation? Why so called? How mniy 
Idtteru dees Item |)loy? What does the letter I, demite? V? X?T.? ('? U ? M.I 
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NOTATION. 



[Sect. 1. 



5* To express the intervening numbers from to one a 
thousand, or any number larger than a thousand, we re- 
sort to repetitions and various combinations of these let- 
ters, as may be seen from the following 



TABLE. 



I denotes 

II « 

III " 

IV '? 

V « 

VI 

VII 

VIII 

IX 

X 

XI " 

XII " 
XIII 

XIV " 
XV 

XVI 

XVII « 

XVIII « 
XIX 

XXV « 

XXI . " 

XXII I « 

XXIII « 

XXIV " 
XXV 

XXVI " 

XXVII « 

xxviii " 

XXIX " 

XXX « 



one. 

two. 

three. 

four. 

five. 

six. 

seven. 

eight. 

nine. 

ten. 

eleven. 

twelve. 

thirteen. 

fourteen. 

fifteen. 

sixteen. 

seventeen. 

eighteen. 

nineteen. ^ 

twenty. 

twenty-one. 

twenty-two. 

twenty-three. 

twenty- four. 

twenty-five. 

twenty-dx. 

lwenty-«cven. 

twenty-eight. 

twenty-nine. 

thirty. 



XXXI denotes thirty-one. 



XL 

XLI 

L 

LI 

LX 

LXI / 

LXX 

LXXX 

XC 

XCl 

C 

CI\/ 

CIV^ 



I 



cx 

CO 

CCV " 

CCC " 

CCCC " 

D 

DC 

DCC 

DCCC 

DCCCG " 

M " 

MC 

MM 
MDOCCL" 



forty, 
forty-one. 
fifty. * 

fifty-one. 

sixty. 

sixty-one. 

seventy. 

eighty. 

ninety. 

ninety-one. 

one hundred. 

one hund. and one. 

one hund. and four. 

one hund. and ten.' 

two hundred. 

two hund. and.fiv6. 

three hundred. 

four hundred. 

five hundred. 

six hundred. 

seven hundred. 

eight hundred. 

nine hundred. 

oi^e thousand. 

one thousand and 

one hundred, 
two thousand, 
one thousand eight 

hundred and fifty* 



QuMT.— 5. What do the letters IV, denote? VI? VIII? IX? XI? XIV? 
XVI? XVIII? XIX? XXIV? XL? LXXX? XC? CIV? Express 
seven by letters on the slate or black-board. How express eleven ? Thirteen ? 
Twenty-flve? Nineteen? Forty-four? Eighty-seven? Nlnety-^iine? 
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Arts. 6 — 7.] kotatiow. 

Obs. 1. Eyery time a letter is repeated, its value is repi ited. 
Thus, the letter I, standing alone, denotes one ; IX, tren onet oi* two^ 
&Q, So X denotes ten ; XX, twenty y <&c. 

2. When two letters of different value are joined together, if the 
less is placed before the greater, the value of the greater b dimin- 
ithed as nuinj units as the less denotes ; if placed after the greater, 
the value of the greater is increased as many units as the less de- 
notes. Thus, V denotes five; but IV denotes only four ; and VI, 
six. So X denotes ten ; IX, nine ; XI, eleven. 

li^ote, — ^The questions on the observations may be omitted, by 
beginners, till review, if deemed advisable by the teacher. 

II. ARABIC NOTATION. 
6. The Arabic Notation is the method of expressing 
"numbers by figures ; and is so called because it is supposed 
to have been invented by the Arabs, It employs the fol- 
lowing ten characters or figures^ viz : 

123456789/0 
one, two, three, four, five, six, seven, eight, nine, naught. 

Obs. 1. The first nine are called significant figures, because each 
one always expresses a value, or denotes some number. They are 
also called digits^ from the Latin word digitus^ signifying a finger; 
because the ancients used to count on their fingers. 

2. The last one is called naught, beeHuse when standing alonci 
it expresses nothing, or the absence of number. It is also called 
cipher or zero. 

7» All numbers larger than 9, are expressed by different 
combinations of these ten figures. For example, to express 
ten, we use the 1 and 0, thus 10 ; to express eleven^ we 
use two Is, thus 1 1 ; to express twelve^ we use the 1 and 
2, thus 12, <fec 

Quest.— Oft«. What is the effect of repeating a letter t If a letter of lest 
value is placed before another of greater value, what is the effect? If placed 
aAer, what t 6. What is the Arabic notation ? Why so called ? How many 
figures does it employ? What are their names? Obs. What are the first nine 
called? Why? What else are they sometimes called? What Is the last one 
called? Why ? 7. How are numbers larger than nine expressed ? Express 
ten by figures. Eleven. Twelve. Fifteen ^ t 

Digitized by VjOOQlC 



10 



NOTATION. 



(Sect. J. 



The method of expressing numbers by figures from 
cne to a thousand, may be seen from the following 



1, one. 

2, two. 

3, three. 

4, four. 

5, five. 

6, six. 

7, seven. 

8, eight. 

9, nine. 

10, ten. 

11, eleven. 

12, twelve. 

13, thirteen. 

14, fourteen. 

15, fifteen. 

16, sixteen. 

17, seventeen. 

18, eighteen. 

19, nineteen. 

20, twenty. 

21, twenty-one. 

22, twenty-two. 

23, twenty-three. 

24, twenty- four. 

25, twenty-five. 

26, twenty-six. 

27, twenty-seven. 

28, twenty-eight. 

29, twenty-nine. 

30, thirty. 

31, thirty-one. 

32, thirty-two. 

33, thirty-three. 

34, thirty- four. 

35, thirty-five. 



TABLE. 

36, thirty-six. 

37, thirty-seven. 

38, thirty-eight. 

39, thirty-nine. 

40, forty. 

41, forty-one. 

42, forty-two. 

43, forty-three. 

44, forty-four. 

45, forty-five. 

46, forty-six. 

47, forty-seven. 
.48, forty-eight. 

49, forty-nine. 

50, fifty. 

51, fifty-one. 

52, fifty-two. 

53, fifty-three. 

54, fifty-four. 

55, fifty-five. 
50, fifty-six. 
57, fifty-seven. 
58,^fty-eight. 

59, fifty-nine. 

60, sixty. 

61, iiiity-one. 

62, sixty-two. 

63, sixty-three. 

64, sixty-four. 

65, sixty-five. 

66, sixty-six. 

67, sixty-seven. 
08, sixty-eight. 

69, sixty-nine. 

70, seventy. 



71, seventy-cme. 

72, seventy-two. 

73, seventy-three. 

74, seventy-four. 

75, seventy-five. 

76, seventy-six. 

77, seventy-seven. 

78, seventy-eight. 

79, seventy-nine. 

80, eighty. 

81, eighty-one. 

82, eighty-two. 

83, eighty-three. 

84, eighty-four. 

85, eighty-five. 

86, eighty-six. 

87, eighty-seven. 

88, eighty-eight 

89, eighty-nine. 

90, ninety. 

91, ninety-one. 

92, ninety-two. 

93, ninety-three. 

94, ninety-four. 

95, ninety-five. 

96, ninety-six. 

97, ninety-seven. 

98, ninety-eight. 

99, ninety-nine. 
100, one hundred. 
200, two hundred. 
300, three hundred. 
400, four hundred. 
900, nine hundred. 

1000, one thousand. 



QrcsT.—How express flfteen? Twenty-five? Forty-aeven? Thirty-six? 
ScvHuty-three? One hundred and one? One hundred and tea? One hmidrwl 
nd twenty ? Two hwndred and fiHeen ? 
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AkTS. 8 ll.J NOTATION. 11 

8* It will he perceived from the foregoing table, that 
the same figures, standing in different places, have difijsr- 
ent values. 

When they stand alone or in the right hand place, they 
express units or <me», which are called units of the Jirst 
ord€r» 

When they stand in the second place, they express /^w, 
which are called units of the second order. 

When they stand in the third place, they express hun- 
dreds^ which are called units of the third order. 

When they stand in the fourth place, they express 
thousands^ which are called units oi the fourth order ^ <fec. 

For example, the figures 2, 3, 4, and 5, when arranged 
thus, 2345, denote 2 thousands, 3 hundreds, 4 tens, and 5 
units ; when arranged thus, 6432, they denote 6 thousands, 
4 hundreds, 3 tens, and 2 units. 

9* Ten units make one ten, ten tens make one hundred, 
and ten hundreds make one thousand, <fec. ; that is, ten of 
any lower order, are equal to one in the next higher order. 
Hence, universally, 

1 0» Numbers increase from right to left in a tenfold 
ratio ; that is, each removal of a figure one place towards 
the lefty increases its value ten times, 

1 1 • The different values which the same figures have, 
are called simple and local values. 

The simple value of a figure is the value which it ex- 
presses when it stands alone, or in the right hand place. 

QuRsT.— 8. Do the same figures always have the same value ? When stand- 
ing alone or in the right hand place, what do they express? What do they 
expreM when standing in the second place? In the third place? In tho 
fourth ? 9. How many units make one ten ? How many tens make a hun- 
dred ? How many hundreds make a thousand ? Generally, how many of any 
ower order are required to make one of the next higher order ? 10. Whnt is 
the general law by which numbers increase ? What is the effect upon the vnlne 
of a figure to remove it one place towards the left ? 11. What are the <liffer 
ent values Of the same figure called 1 What is the simple value of a f\^llro f 
Whnt the local value ? r^ l 
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12 NUMERATION. [SeCT. I 

The simple value of a figure, therefore, is the number 
which its name denotes. 

The local value of a figure is the increased value which 
it expresses by having other figures placed on its right. 
Honce, the local value of a figure depends on its locality, 
or the place which it occupies in relation to other num- 
bers with which it is connected. (Art. 8.) 

Obs. This system of notation is also called the decimal systtin^ 
because numbers increase in a tcTifolj, ratio. The term dedincd is 
derived from the Latin word decern^ which signifies ten. 

NUMERATION. 

1 3* The art of reading numbers when expressed by 
figures, is called Numeration, 

NUMERATION TABL^. 



1 



11 



•si 



J *s I s ^ I 

^ OB S| ^ n 'S 

ffi ^e W ^ a; 

12 3 8 6 1 




■ Period V. Period IV. Period III. Period IL Period I. 
TriUiona. BilUons. Millions. Thousands. Units. 

13. The different orders of numbei*s are divided into 
periods of three figures each, beginning at the right hand. 



Quest.— Upon what does the local value of a figure depend ? Obs, What la 
this system of notation sometimes called ? Why ? 12. What is Numeration ? 
Repeat the numeration table, beginning at the right hand. What is the first 
place on the right called ? Tlie second place? The third? Fourth? Fifth? 
Sixth? Seventh? Eighth? Ninth? Tenth, &c? 13. How are the ordors of 
numbers divided 7 
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Arts. 12 — 14.] numeration. 13 

The first, or right band period is occupied by units, tens, 
hundreds, and is called unit3^ period ; the second is oc- 
cupied by thousands, tens of thousands, hundreds of 
thousands, and is called thousands^ period, <fec. 

The figures in the table are read thus: One hundred 
and twenty-three trillions^ eight hundred and sixty-one 
billions^ ^ve hundred and eighteen millions^ nine hundred 
and twenty-four thousand, two hundred and sixty-three. 

1 4* To read numbers which are expressed by figures. 

Point them off into periods of three figures each ; then, 
beginning at the left hand, rend the figures of each period 
as though it stood alone, and to the last figure of each, add 
the name of the period. 

Obs. 1. The learner must be careful, in pointing <7^ figures, always 
to begin at the right hand ; and in reading them, to begin at the 
left hand. 

2. Since the figures in the first or right hand period always de- 
note units, the name of the period is not pronounced. Hence, in 
reading figures, when no period is mentioned, it is always under- 
stood to be the right hand, or units' period. 

EXERCISES IN NUMERATION. 

Note. — At first the pupil should be required to apply to each fig- 
ure the name of the place which it occupies. Thus, beginning at 
the right hand, he should say, " Units, tens, hundreds," &c., and 
point at the same time to the figure standing in the place which he 
mentions. It will be a profitable exercise for young scholars to 
write the examples upon their slates or paper, then point tht:m off 
into periods, and read them. 



QuEiT.— WhM is the first period called ? By what is it occupied ? What is 
the second period called? By what occupied? What is the ;hird period 
called? By what occupied? What is the fourth called ? By what occupied ? 
What is the flflh called ? By what occupied ? 14. How do you read muubers 
expressed by figures ? Obs. Where begin to point them off? Where to read 
tbemt Do you pronounce the name of the right hand period? When no 
pcrioil is named, wluii is luiderstood f 
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NUMERATION. 




LSec.'T. 


Read the fonowing numbers : 






Ex. 1. 


97 


16. 


12 642 


31. 


7 620 


2. 


110 


17. 


20 871 


32. 


8 040 


3. 


256 


18. 


17 046 


33. 


9 638 


•4. 


307 


10. 


43 201 


34. 


11000 


6. 


510 


20. 


80 600 


35. 


12100 


6. 


465 


21. 


4 203 


36. 


14 020 


1. 


1248 


22. 


65 026 


37. 


10 001 


8. 


2 381 


23. 


78 007 


38. 


5 020 


9. 


4 026 


24. 


90 210 


39. 


18 022 


10. 


6 420 


25. 


5 025 


40. 


30 401 


11. 


8 600 


26. 


69 008 


41. 


2 506 


12. 


7 040 


27. 


100 000 


42. 


402 321 


13. 


8 000 


28. 


125 236 


43. 


65 007 


14. 


9 007 


29. 


6 005 


44. 


750 026 


15. 


10 000 


30. 


462 400 


45. 


804 420 


46.' 


2 325 672 


50. 


7 289 405 287 


47. 


4 502 360 


51. 


185 205 370 000 


48. 


62 840 285 


52. 


6 423 691450 896 


49. 


425 OS 


56 951 


53. 75 894128 247 625 



EXERCISE^ IN NOTATION. 

15» To express numbers by figures. 

Begin at the left hand of the highest period, and write 
the figures of each period as though it stood alone. 

If any intervening order, or period is omitted in the 
given number, write ciphers in its place. 

Write the following numbers in figures upon the slate 
or black-board. 

1. Sixteen, seventeen, eighteen, nineteen, twenty. 

2. Twenty-three, twenty-five, thirty, thirty -three. 

3. Forty-nine, fifty-one, sixty, seventy-four. 

4. Eighty-six, ninety-three, ninety- seven, a hundred. 



QuK»T.— 15. How are nnmbere expressed by figures? If any interveniikg 
order is omitted in the example, how is its place supplied? 
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Art. 15.] NUHEBATION. tb 

5. One hundred and ten. " » 

r». Two hundred and thirty-five. — • - 

7. Three hundred and sixty. 

8. Two hundred and seven. 

9. Four hundred and eighty-one. 

10. Six hundred and ninety -seven. 

11. One thousand, two hundred and sixty-three. 

12. Four thousand, seven hundred and ninety- nine. 

13. Sixty-five thousand and three hundred. 

14. One hundred and twelve thousand, six hundred 
and seventy-three. 

] 5. Three himdred and forty thousand, four hundred 
and eighty-five. 

16. Two millions, five hundred and sixty thousand. 

17. Eight millionsik two hundred and five thousand^ 
three hundred and forty-five. 

18. Ten nullions, five hundred thousand, six hundred 
and ninety-five. 

19. Seventeen millions, six himdi'ed and forty-five 
thousand, two hundred and six. 

20. Forty-one millions, six hundred and twenty thou- 
sand, one hundred and twenty -six. 

21. Twenty-two millions, six hundred thousand, one 
hundred and forty-seven. 

22. Three hundred and sixty millions, nine hundred 
and fifty thousand, two hundred and seventy. 

23. Five billions, six hundred and twenty-one millions, 
seven hundred and forty-seven thousand, nine hundred 
and fifty-four. 

24. Thirty-seven trillions, four hundred and sixty -three 
billions, two hundred and ninety-four thousand, five hun- 
dred and seventy-two. 
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ADDiTion. [Sect. IT. 

SECTION IL 

ADDraON. 

Art. 16« Ex. 1. Henry paid 4 shillings for a pair of 
gloves, *J shillings for a cap, and 2 shillings for a knife : 
how many shillings did he pay for all ? 

Solution,—^ shillings and 7 shillings are 11 shillings, 
and 2 shillings are 13 shillings. He therefore paid 18 
shillings for all. 

Obs. Tbe pr«oediiig operatioa consists in finding a tingle num- 
ber which is equal to the several given numbers united together, 
and i^ called Addition, Henoe, ' 

17« Addition is tk^' process of uniting two or more 
numbers in one sum. 

^ The answer^ or number obtained by addidoo, is called 
the sum or amount, 

Obs. When the numbers to be added are all of the same kind, or 
denomination^ the operation is called Simple Addition, 

18» Sign of Addition (4-). The sign of addition is 
a perpendicular crocs (+), called pluSy and shows that 
the numbers between which it is placed, are to be added 
together. Thus, the expression 64-8, signifies that 6 is 
to be added to 8. It is read, "• 6 plus 8," or "6 added to 8.'' 

ybte, — ^The term plus, is a Latin word, originally signifying 
^ more.** In Arithmetic, it means " added to." 



a"K«T.— 17. What ffl addition? What Is the answer called ? Obs. When 
tho numbers to be added ara all of the came denomination, whnt is Kic op» 
raUon catled? IS. What is tlie si({n of addltioa? Wlial does it stiow f jYoLe, 
Whai is Uie meaning of the word plus? 
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17 



19« Sism of Equality (=). The sign of equality is 
two horizontal lines (=), and shows that the numbers be- 
tween which it is placed, are equal to each other. Thus, 
the expression 4+3= 7, denotes that 4 added to 8 are 
equal to 1, It is read, " 4 plus 8 equal 7," or " the sum 
of 4 plus 3 is equal to 7." 18 + 5=7 + 16. 

ADDITION TABLE. 



' 2 and 






3 and 




4 and 






5 and 


1 are 


8 


1 


are 


4 


1 


are 


5 


1 


are 6 


2 " 


4 


2 


« 


5 


2 


« 


6 


2 


" 7 


8 « 


5 


3 


« 


6 


8 


it 


7 


8 


" 8 


4 " 


6 


4 


« 


7 


4 


« 


8 


4 


" 9 


6 " 


7 


5 


« 


8 


5 


« 


9 


5 


" 10 


6 "- 


8 


6 


« 


9 


6 


« 


10 


6 


« li 


7 " 


9 


7 


u 


10 


7 


« 


11 


7 


" 12 


8 " 


10 


8 


u 


11 


8 


« 


12 


8 


" 13 


9 " 


11 


9 


ti 


12 


9 


« 


13 


9 


" 14 


10 " 


12 


10 


i4 


13 
/ 


10 


« 


14 


10 


" 15 


6 and 






7 and 


r 




8 and 






9 and 


1 are 


7 


1 


are 


8 


1 


are 


9 


1 


are 10 


2 " 


8 


2 


« 


9 


2 


<« 


10 


2 


" 11 


3 " 


9 


3 


« 


10 


8 


« 


11 


8 


« 12 


4 " 


10 


4 


« 


11 


4 


«< 


12 


4 


" 18 


6 " 


11 


5 


« 


12 


5 


«< 


18 


5 


" 14 


6 " 


12 


6 


«< 


13 


6 


u 


14 


6 


** 15 


7 " 


13 


7 


« 


14 


•7 


« 


15 


7 


" 16 


8 " 


14 


8 


« 


15 


8 


« 


16 


8 


" 17 


9 " 


15 


9 


« 


16 


9 


« 


17 


9 


" 18 


10 " 


16 


10 


« 


17 


10 


« 


18 


10 


" 10 



iVfllt. — It fii an interesting and profitable exercise for young pupils 
to recite tables in concert But it will not do to depend upon this 
method alone. It is indispensable for every scholar who desires to 
••e oeeiira^e either In arithnuHc ot buntuBa^ to hare the commos 

QntsTw— Id. What It the lign of equality t What does It ahow f 
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18 ADDITION. [Sect. II 

arfihmetieal tables cUsHnetly and iruUlibly fixed in his mintf. Hence 
after a table has been repeated by the class in concert, or individ- 
ually, the teacher should ask many promiscuous questions, to prevenr 
its being recited mechamoaUyy firom a knowledge of the re^lar in- 
crease of numbers. 

BZAMPLBS. 

SO* When the sum of a column does not exceed 9. 

Ex. 1. George gave 37 cents for bis Arithmetic, and 
42 cents for his Reader: how many cents did he give for 
both? 

Directions, — ^Write the numbers Operation. 
under each other, so that units „• ^ 
may stand under units, tens under ^ | 
tens, and draw a line beneath them. 3 7 price of Arith. 
Then, beginning at the right hand 42 ** of Read. 

or units, add each column sepa- 

rately in the following manner : — 1 9 Ans, 

2 units and 7 units are 9 units. Write the 9 in units' 

place under the column added. 4 tens and 3 tens are 

7 tens. Write the 7 in tens' place. The amount is 79 

cents. 

Write the following examples upon the slate or black- 
board, and find the sum of each in a similar manner : 

(2.) (3.) (4.) (5.) 

26 231 62^ 5734 

42 358 145 4253 



(6.) 


(^.) 


(8.) 


(9.) 


425 


3021 


5120 


8521 


132 


1604 


2403 


- 1048 


321 


2142 


1375 


4215 



10. What is the sum of 4321 and 2475 ? 
Ik What is the sum of 32562 and 56214 ? 
12. What is the sum of 521063 and 465725 ? 
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Arts. 20 — ^22,J addition. 19 

31* When the sum of a column exceeds 9. 

13. A merchant sold a quantity of flour for 458 dollars, 
a quantity of tea for 887 dollars, and sugar for 689 dol- 
lars : how much did he receive for all ? 

Having written the numbers as Operation. 

before, we proceed thus: 9 units 458 price of flour, 
and 7 units are 16 units, and 8 887 " of tea. 
are 24 units, or we may simply 689 " of sugar, 
say 9 and 7 are 16, and 8 are 24. 2034 dollars. Ans. 
Now 24 is equal to 2 tens and 

4 miits. We therefore set the 4 units or right hand figure 
in units' place, hecattse they are units ; and reserving the 
2 tens or left hand figure in the mind, add it to the column 
of tens hecavise it is tens. Thus, 2 (which was reserved) 
and 8 are 10, and 8 are 18, and 5 are 23. Set the 3 or 
right hand figure under the column added, and reserving 
the 2 or left hand figure in the mind, add it to the column 
of hundreds, becattse it is hundreds. Thus, 2 (which was 
reserved) and 6 are 8, and 8 are 16, and 4 are 20. Set 
the or right hand figure under the column added ; and 
since there is no other column to be added, write the 2 
in thousands' place, because it is thousands. 

N. B. The ptii^l must remember, in all cases, to* set down the 
whole sum of the last or l^ hand column, 

4t2« The process of reserving the tens or left Jtand fig- 
ure, when the sum of a column exceeds 9, and adding it 
mentally to the next column, is called carrying tens. 

Find the sum of each of the following examples in a 
similar manner : 



(14.) 


(15.) 


(16.) 


(17.) 


856 


364 


6502 


8245 


764 


488 


497 


4678 


1620 Ans. 


602 


8301 


362 
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do ADDITION. [SSOT. U 

23* From the preceding illustrations and prindples 
we derive the following 

GENERAL RULE TOR ADDITION. 

* 

L Write the numbers to be added under each 9ther, so 
that units may stand under units, tens under tens, <fec. 

II, Beginning at the right handy add each column sepa- 
rately, and if the sum of a column does not exceed 9, write ' 
it under the column added. But if the sum of a cciumn 
exceeds 9, write the units^ figure under the column and 
carry the tens to the next column, 

III. Proceed in this manner through all the orders, and 
finally set down the whole sum of the last or left hand 
column, 

34* Proof. — Beginning at the top, add each column 
downward^ and if the second result is the same as the 
firstj the work is supposed to be right, 

EXAMPLES FOR PRACTICE. 



(1) 

Pounds. 
25 


(2.) 
Feet 

113 


(3.) 

Dollars. 
342 


(4.) 

Yards. 
4608 


46 


84 


720 


635 


84 


216 


898 


43 


(6.) 
684 


(6.) 
336 


6387 


(8.) 
8261 • 


948 


859 


593 


387 


569 


698 


S045 


18 


203 


872 


15 


7 


9. What is 


the sum of 46 inches and 38 inches ! 



QrcsT.— S3. How do you write numbers for addition t When the sum of a 
folumn does not exceed 9, how proceed? When it exceeds 9, how proceed f 
82. What is meant by carrying the tens ? What do you do with the anm of 
I bo laat col unan ? 24. How is addition proved V 
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AeTS. 23, 24.] ADDITION. 21 

10. What is the sum of 61 fe^t and 63 feet ? 

11. What is the sum of V6 doNars and 93 dollars? 

12. Add together 45 rods, 63 rods, and 84 rods. 

13. Add together 125 pounds, 2^ pounds, 426 pound*. 
JJ^dd together 267 yards, 488Vaids, and 625 yards. 

15. Henry traveled 256 miles by Wamboat and 320 
miles by Railroad : how many miles di(^ he travel? 

16. George met two droves of shee^ ; one contained 
461, and the other 375 : how many she^ were there in 
both droves ? \ 

17. If I pay 230 dollars for a horse, and ^85 dollars for 
a chaise, how much shall I pay for both ? \ 

18. A farmer paid 85 dollars for a yoke\of oxen, 27 
dollars for a cow, and 69 dollars for a horse \ how much 
did he pay for all ? 

J9. Find the sum of 425, 346, and 6 81._ \ 

20. Find the sum of 135, 342, and 7T8.~ \ 

21. Find the sum of 460, 845, and 576. 

22. Find the sum of 2345, 4088, and 260. 

23. Find the sum of 8990, 5632, and 5863. 
j4. Find the sum of 2842, 6361, and 523. 

25. Find the sum of 602, 173, 586, andToS. 

26. Find the sum of 424, 375, 626, and 75. 

27. Find the sum of 24367, 61645, and 20372. 

28. Find the sum of 43200, 72134, and 56324. 

29. A young man paid 5 dollars for a hat ; 6 dollars 
for a pair of boots, 27 dollars for a suit of clothes, and 19 
dollai^ for a cloak : how much did he pay for all ? 

^^tr30. A man paid 14 dollars for wood, 16 dollars for a 
Ame, and 28 dollars for coal : how many dollars did he 
pay for all ? 

31. A farmer bought a plough for 13 dollars, a cart 
for 46 dollars, and a wagon for 61 dollars : what was the 
price of all ? 
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22 ADDITION. fSECT. If. 

82. What is the sum of 261+31+256+17 ? 
33. What is the sum of 163+478+82 + 19 ? 
84/ What is the sum of 428+632+76+394 ? . 

36. What is the sum of 320+856+ 100 +55S? 
86. What is the sum of 641+108+138+710 ? 

37. What is the sum of 700+66+970+21 ? 

38. What is the sum of 304+971+608+496 ? 

39. W hat is the sum of 848+683+420+668 ? 

40. What is the sum of 868+45 + l7+25+?f+38? 

41. What is the sum of 641+85+580+42+7+63? 

42. What is the sum of 29+281+7+43+785+46 ? 

43. A farmer sold 25 bushels of apples to one man, 17 
\bushels to another, 45 bushels to another, and 63 bushels 
' to another : how many bushels did he sell ? 

44. A merchant bought one piece of cloth containing 
25 yards, another 28 yards, another 34 yards, and an- 
other 46 yards ; how many yards did he buy ? 

'^''^^, A man bought 3 farms; one contsdned 120 acres, 
another 246 acres, and the other 365 acres : how many 
acres did they all contain ? 

46. A traveler met four droves of cattle ; the first con- 
tained 260, the second 175, the third 342, and the fourth 
420 : how many cattle did the four droves contain ? 

47. A cai-penter built one house for 2365 dollars, an- 
other for 1648 dollars, another for 3281 dollars, and an- 
other for 5260 dollars : how much did he receive for all ? 

48. Find the sum of six hundred and fifty-four, eighty- 
nine, four hundred and sixty-three, and seventy-six. 

49. Find the sum of two thousand and forty-seven, 
three hundred and forty-five, thirty -six, and one hundred. 

50. In January there are 31 days, February 28, March 
81, April 30, May 31, June 30, July 31, August 31, Sep- 
tember 30, October 31, November 30, and December 31 : 
how many days are there in a year ? 
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Art. 24.a.] addition. 53 

34*a. Accuracy and rapidity in adding can be ac- 
quired only by practice. The following exercises are de- 
signed to secure this important object. 

Obs. 1. In solving the following examples, it is recommended 
to the pupil simply to pronounce the result, as he adds each suc- 
cessive figure. Thus, m Ex. 1, instead of saying 2 and 2 are 4, 
and 2 are 6, &«., proceed in the following manner : " two, four, six, 
eight, ten, twelve, fourteen, sixteen, eighteen, twenty." Set down 
naught and carry two. '* Two, (to carry) three, six, nine," &c. 

2. When two or tkret figures taken together make 10, as 8 and 2, 
7 and 3, or 2, 3, and 5, it accelerates the process to add their sum 
at once. Thus, in Ex. 4, the pupil should say: " ten (1+9), six- 
teen (6), twenty-six (5+5), thirty-six (2+8)," &c 



(1.) 

32 


(2.) 
664 


\l(3.) 
987 


463 


32 


654 


987 


647 


32 


654 


987 


455 


32 


654 


987 


258 


32 


654 


987 


572 


82 
32 


1554 
^54 


987 
987 


595 
616 


32 


654 


987 


346 


32 


654 


987 


729 


12 


114 


117 


181 


(5.) 
614 


(6.) 
2140 


8675 


(8.) 

9244 


452 


8963 


2433 


1482 


628 


1232 


6182 


7234 


539 


7855 


2921 


2523 


420. 


2123 


2209 


8440 


385 


3333. 


4863 


4346 


355 


7674 


6558 


6704 


134 


4521 


5434 


1852 


076 


6589 


5276 


9258 


468 


2637 y 


8789 

/ Di 


8106 * 
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\(9.) 
4360 


(10.) 
9201 


(11.) 
42671 


(12.) 
62125 


7046 


7283 


68439 


31684 


6724 


4627 


32074 


22435 


5885 


6436 


47616 


16725 


8275 


9874 


30045 


94381 


9342 


8400 


26765 


26036 


6768 


6645 


10850 


85474 


5020 


4365 


25232 


10325 


9384 


8640 


43679 


42312 


' (13.) 
2720 


(14.) 
5764 


(15.) 
27856 


(16.) 
47639 


4a82 


5346 


32534 


23421 


2640 


3042 


20631 


34323 


3047 


5268 


34327 


71036 


2163 


3161 


53102 


62342 


6741 


2560 


92763 


67654 


1360 


7304 


51834 


32103 


7056 


2723 


23452 


53728 


3554 


8459 


62327 


61342 


4275 


6715 ^ 


, 50632 


23201 


(17.) 
4521 


(18.) 
6845 


(19.) 
75360 


(20.) 
89537 


3432 


3151 


27838 


23264 


4327 


2327 


42627 


41728 


6238 


4235 


34872 


74263 


5494 


2835 


63538 


21031 


3217 


5473 


54321 


53426 


2382 


9864 


63054 


91342 


4723 


3103 


29872 


23465 


3604 


7382 


63641 


38754 


, 2362 


5461 


53279 


94642 
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A.RT. 24.a.] ADDmow. 26 

\^21.) (22.) (28.) (24.) 

8664 56,430 84,703 341,725 

4736 31,932 19,384 227,265 

8406 29,764 21,705 311,265 

6037 46,636 .43,641 200,378 

6671 86,076 27,469 421,850 

7439 30,235 62,267 370,432 

4625 41,623 61,383 174,370 

3137 45,810 76,604 831,031 

2743 56,239l^ 43,876 680,456 



(25.) 


(26.) 


,% (^^') 


(28.) 


7243 


31,625 


\ 68,901 


460,732 


2034 


51,482 


60,345 


804,045 


3710 


49,061 


75,005 


346,325 


6634 


80,604 


29,450 


450,673 


1730 


24,540 


80,063 


859,721 


6613 


67,239 


91,700 


236,548 


3005 


24,307 


43,621 


632,462 


7206 


68,392 


47,834 


753,324 


4354 


70,300 


83,276 


970,300 


7821 


66,749 


25,327 


267,436 


(29.) . 


(30.) 


XV (31.) 


(32.) 


6458 


75,340 


64,268 


346,768 


5435 


6,731 


405 


21,380 


4678 


748 


1,708 


4,075 


4962 


68,451 


43,071 


126,849 


"bUS 


396 


72,049 


257 


JB437 


7,503 


492 


1,305 


7648 


46,075 


1,760 


24,350 


6850 


1,290 


25,357 


439,871 


7063 


25,738 


1,434 


40,306 


8324 


46,803 


84.162 


601,734 
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26 , ADDITION. [SbOT. IL 

(83.) (34.) (36.) (36.) 

423,674 632,163 317,232 412,783 

307,316 420,432 203,671 631,432 

730,248 323,680 334,263 672,316 

606,213 607,326 210,600 231,254 

110,897 383,734 356,237 673,323 

206,341 634,166 264,871 217,067 

324,563 450,071 531,634 306,421 

186,174 803,463 342,106 764,316 

364,230 160,706 768,342 207,254 

150,176 300,430 407,821 843,552 

843,204 461,007 311,289 321,634 

370,679 297,313 664,735 602,543 

446,168 813,792 470,334 617,405 

870,432 200,406 436,216 506,032 



6,338,316 ^7W. 6,388,667 Ans. 621,363 762,673 



(37.) (38.) (39.) (40.) 

674,326 783,457 863,725 958,439 

453,403 675,306 755,387 843,670 

661,734 868,642 964,845 784,561 

789,867 246,468 836,450 976,435 

645,275 687,649 646,266 833,406 

676,182 523,731 783,842 797,624 

934,922 445,372 632,653 845,358 

423,641 832,148 647,412 978,262 

661,232 465,363 481,735 784,643 

143,671 642,742 824,364 865,343 

238,406 830,423 637,572 976,736 

463,762 256,372 463,489 853,974 

984,651 662,466 827,343 467,852 

846,369 672,834 642,536 948,685 

967,423 864,213 725,342 896,872 
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SECTION III. 

SUBTRACTION. 

Art. 25* Ex. 1. Charles having 15 cents, gave 6 cents 
lor an orange : how many cents did he have left ? 

Solution, — 6 cents taken from 15 cents leave 9 centa. 
Therefore he had 9 cents left. 

Obs. The preceding operation consists in taking a less number 
from a greater, and is called Stihtraction. Hence, 

26* Subtraction is the process of finding the differ- 
ence between two numbers. 

The answer^ or number obtained by subtraction, is called 
the difference or remainder, 

Obs. 1. The number to be subtracted is often called the suhtra 
hend, and the number from which it is subtracted, the minuend 
These terms, however, are calculated to embarrass, rather than 
assist the learner, and are properly falling into disuse. 

2. When the given numbers are all of the same kind, or denomi 
nation, the operation is called Simple Subtraction, 

27 • Sign of Subtraction (— ). The sign of subtrac- 
tion is a horizontal line (— ), called minus, and shows 
that the number after it is to be subtracted from the one 
before it Thus the expression 7—3, signifies that 3 is to be 
subtracted from 7 ; and is read, " 7 minus 3," or " 7 less 3." 
Read the following: 18—7=20—9. 23—10=16—3. 
36-8=31—4. 

i^ote. — ^The term minus is a Latia word signifying less. 

QuKST.~%. What is subtraction? What is tho answer called? Cbs, 
What is the number to be subtracted sometimes called 1 That from which it 
Is subtracted 1 When the given numbers are of the same denomination, what 
it the op«*raiIon called ? '27. Wliat is the sign of subtraction 1 What does it 
•how 1 JtTote, ^*hat is the meaning of the term minus ? 
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SUBTRACTION TABLE. 



2 from 




3 from 




4 from 




5 from 


2 leaves 





3 leaves 





4 leaves 





5 leaves 


3 " 


1 


4 " 


I 


5 " 


1 


6 " 1 


4 " 


2 


6 " 


2 


6 «• 


2 


7 " 2 


6 " 


3 


6 " 


3 


7 " 


3 


8 " 3 


6 " 


4 


7 " 


4 


8 " 


4 


9 " 4 


1 " 


5 


8 " 


5 


9 " 


5 


10 " 5 


8 " 


6 


9 " 


6 


10 " 


6 


11 " 6 


9 " 


7 


10 " 


7 


11 " 


7 


12 " 7 


10 " 


8 


11 " 


8 


12 " 


8 


13 " 8 


11 " 


9 


12 " 


9 


13 " 


9 


14 " 9 


12 " 


10 


13 " 


10 


14 " 


10 


15 " 10 


6 from 




7 from 




8 from 




9 from 


6 leaves 





7 leaves 





8 leaves 





9 leaves 


7 " 


1 


8 " 


1 


9 " 


1 


10 " 1 


8 " 


2 


9 « 


2 


10 " 


2 


11 " 2 


9 " 


3 


10 " 


3 


11 " 


3 


12 " 3 


10 « 


4 


11 " 


4 


12 " 


4 


13 " 4 


11 « 


5 


12 " 


5 


13 " 


5 


14 " 5 


12 " 


6 


13 " 


6 


14 " 


6 


15 " 6 


13 " 


7 


14 " 


7 


15 " 


7 


16 *' 7 


14 " 


8 


15 " 


8 


16 " 


8 


17 " 8 


15 " 


9 


16 " 


9 


17 " 


9 


18 " 9 


16 " 


10 


17 " 


10 


18 " 


10 


19 " 10 



Obs. This Table is the reverse of Addition Table. Hence, if the I 
pupil has thoroughly learned that, it will cost him but little time or 1 

trouble to learn this. (See observations under Addition Table.) , 

EXAMPLES. 

28. When each figure in the lower number is smaller 
than the figure above it, 

1. A farmer raised 257 bushels of apples, and 123 
bushels of pears : how many more apples did he raise 
than pears ? 
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AUTS. 28, 29.J SUBTRACTION. 29 

Directions. — ^Write the les$ Operation. 

number under the greater, so 
thai units msLjBtsLnd under units, 'g „• 5 

tens under tens, <fec., and draw a * ^ ^ I 
line beneath them. Beginning 2 5 7 apples, 

firith the units or right hand fig- 12 3 pears, 

nre, subtract each figure in the Hem, 13 4 bush. 
A>wer number from the figure 

above it, in the following manner : 3 units from 7 units 
leave 4 units. Write the 4 in units' place under the 
figure subtracted. 2 tens from 5 tens leave 3 tens ; set 
3 in tens' place. 1 hundred from 2 hundred leaves 1 hun- 
dred ; write the 1 hundred in hundreds' place. 

Solve the following examples in a similar manner : 

(2.) (3.) (4.) (5.) 

From 45 68 276 698 

Take 21 66 123 463 



(6.) 


(7.) 


(8.) 


(9.) 


From 54 dolls. 


76 pounds. 


257 yds. 


325 shil. 


Take 23 dolls. 


64 pounds. 


142 yds. 


103 shil. 



10. Samuel having 436 marbles, lost 214 of them: 
liow many had he left ? 

29* When a figure in the lower number is larger than 
the figure above it. 

.^ 11. A man bought 63 bushels of wheat, and after- 
wards sold 37 : how many bushels had he left? 

It is obvious that we cannot take 7 First Method. 
units from 3 units, for 7 is larger than 63 

• 3 ; we therefore add 10 to the 3 units, . 37 

and it will make 13 units ; then 7 from Bern. 26 bu. 
13 leaves 6 ; write the 6 in units' place 
under the figure subtracted. To compensate for the 10 
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30 SUBTRACTION. [SecT. Ill 

units we added to the upper figure, we add 1 ten to the 

3 tens or next figure in the lower number, and it makes 

4 tens ; and 4 tens from 6 tens leave 2 tens : write the 2 
in tens' place. Ans, 26 bushels. 

We may also illustrate the process of borrowing in he 
following manner : 

63 is composed of 6 tens and 3 Second Method, 
units. Taking 1 ten from 6 tens, 63 = 50 -f 1 3 

and adding it to the 3 units, we 87=30-f ^ 
have63=50+13. Separatingthe i2em.= 20+ 6, or 26. 
lower nxunber into tens and units, 

we have 37 =30 +'7. Now, substracting as before, 7 
from 13 leaves 6. Then as we took 1 ten from the 6 tens, 
we have but 5 tens left ; ai^d 3 tens from 5 tens leave 2 
tens. The remainder is 26, the same as before. 

30* The process of taking one from a higher order in 
the upper number, and adding it to the figure from which 
the subtraction is to be made, is called borrowing ten, and 
is the reverse of carrying ten, (Art. 22.) 

Obs. When we borrow ten we must always remember Uypay H. 
Thb may be done, as we have just seen, either by adding 1 to the 
nextjigure m the loxotr number, or by considering the next figure 
in the upper number 1 less than it is. 

12. From 240 subtract 134, and prove the operation. 

Since 4 cannot be taken from 0, we Operation. 

borrow 10; then 4 from 10 leaves 6. 1 240 

added to 3 (to compensate for the 10 we 134 

borrowed^ makes 4, and 4 from 4 leaves 0. 106 Am, 
1 from 2 leaves 1. 

Proof. — ^We add tlie remainder Proof, 

to the smaller number, and since the 134 less No. 

Hum is equal to the larger number, 106 remainder, 

the work is right. 240 greattjr No. 
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Solve the following examples, and prove the operation 

(13.x (14.) (15.) (16.) 

Prom 375 6273 6474 8650 

Take 238 2657 3204 5447 

-17. From 8461875, take 3096208. 

31* From the preceding illustrations and principles 
we derive the following 

GENERAL RULE FOR SUBTRACTION. 

I. Write the less number under the greater, so that units 
may stand under units, tens under lens, &.c, 

II. Beginning at the right hand, subtract each figure in 
the lower number from the figure above it, and set the re- 
mainder under the figure subtracted, 

III. When a figure in the lower number is larger than 
that above it, add 10 to the upper figure ; then subtract cw 
be/ore, and add 1 to the next figure in the lower number, 

32* Proof. — Add the remainder to the smaller num- 
ber; and if the sum is equal to the largernumber^ the work 
is right, 

Obs. This method of proof depends upon the obvious prlnctp>e, 
that if the diff'erence between two numbers be added to the leas, U^e 
rjim must be equal to the greater, 

EXAMPLES FOR FRACTIOS. 

(1.) (2.) 
Fiom 326 431 
Take JpS 249 

(5.) (6.) 
From 2230 3042 
^ Take 1201 2034 

QuKST.— 31. How do yon write numbers for subtraction ? Where do you 
begin to subtract ? When a figure in the lower niunber is larger than the oue 
above it, buw do you proceed V 32. How ib 3ubtiuGV.ou proved ? 



(3.) 


(4.) 


562 


eoo 


320 


231 


(7.) 


(8.) 


6500 


8435 


3211 


5001 
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32 SUBTRACTION. [SeCT. Ill 

(9.) (10.) (11.) ' 

From 45100 826340 1000000 

Take 10000 513683 999999 

12. From 132 dollars subtract 109 dollars. 

13. From 142 bushels subtract 85 bushels. 
j^ ^rom 375 pounds subtract 100 pounds. 

15. From 698 yards subtract 85 yards. 

16. From 485 rods subtract 175 rods. 

17. Take 230 gallons from 460 gallons. 

18. Take 168 hogsheads from 671 hogsheads. 

19. Take 192 bushels from 268 bushels. 
20^ Fr om 275 dollars take 148 dollars. 

21. From 468 pounds take 219 pounds. 

22. From 3246 rods take 2164 rods. 

23. From 452ld take 32200. 

24. From 871410 take 560642. 

25. From 926500 take 462126. 
^2fi.JVpm 6284678 take 1040640. 

27. 468—423. 37. 17265—18167. 

28. 675—367. 88. 21480—20372. 

29. 800—560. 39. 30671—26140. 

80, 701—643. 40. 45723—31203. 

81. 963 — 421. 41. 81647—57025. 
32. 8263—1242. 42. 265328-1403^0. 

~33. 4165—2340. 43717^643—106340. 

34. 5600—3000. 44. 465746—241680. 

85. 7246—4161. 45. 694270— 59C 395. 

86. 8670—7364. 46. 920486—500000. 
""^TTX man having 235 sheep, lost 163 of them : how 

many had he left ? 

48. A farmer having 500 bushels of wheat, sold 278 
bushels : how much wheat had he left ? 

49. A man paid 625 dollars for a carriage and 430 
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Art. 32.] subtraction. 33 

dollars for a span of horses : how much more did he pay 
for his carriage than for his horses ? 

50. A man gave 1263 dollars for a lot, and 2385 dol- 
lars for building a house : how much more did his house 
cost tl;an his lot? 

51. If a person has 3290 dollars in real estate, and 
owes 1631 dollars, how much is he worth? 

52. A man gave his son 8263 dollars, and his daughter 
6240 dollars : how much more did he give his son than 
his^[^a|2^hter ? 

53. A man bought a farm for 9467 dollars, and sold 
it for H230 dollars : how much did he make* by his bar- 
gain? 

54. If |i man's income is 10000 dollars a year, and his 
expenses 6253 dollars, how much will he lay up ? 

55. The captain of a ship having a cargo of goods 
worth 29230 dollars, threw overboard in a storm 13216 
dollars' wor^h : what was the value of the goods left ? 

56. A merchant bought a quantity of goods for 12645 
dollars, and afterwards sold them for 13960 dollars: 
how much did he gain by his bargain ? 

57. A man paid 23645 dollars for a ship and after- 
wards sold it for 18260 dollars : how much did he lose 
by his bargm ? 

58. The salary of the President of the United States is 
25000 dollars a year ; now if his expenses are 19265 dol- 
lars, how much will he lay up ? 

59. A general before commencing a battle, had 35260 
•oldiers in his army ; after the battle he had only 21316: 
how many soldiers did he lose ? 

60. The distance of the sun from the earth is 95000000 
miles ; the distance of the moon from the earth is 240000 
miles : how much farther from the earth is the sun than 
the moon ? 
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EXAMPLES INVOLVING ADDITION AND SUBTRACTION. 

61. Henry bought 63 oranges of one grocer, and 26 
of another ; he afterwards sold 72 : how many orange» 
did he have left ? ' 

62. Charles had 47 marbles, and his father gave him 
36 more ; he afterwards lost 50 : how many marbles did 
he then have ? 

63. A farmer having 168 sheep, lost 30 of them by 
sickness and sold 52 : how many sheep did he have left ? 

64. Sarah's father gave her 60 cents, and her mother 
gave her 54 cents ; if she spends 62 cents for a pair of 
gloves, how many cents will she have left ? 

65. A merchant purchased a piece of silk containing 
78 yards; he then sold 18 yards to one lady, and 17 to 
another : how many yards had he left ? 

66. If a man has property in his possession worth 
215 dollars, and owes 39 dollars to one person, and 
64 dollars to another, how much money will he have left, 
when he pays his debts ? 

67. If a man's income is 185 dollars per month, and 
he pays 35 dollars for house rent, and 63 dollars for pro- 
visions per month, how many dollars will he have left for 
other expenses ? 

68. George having 74 pears, gave away 48 of them; 
if he should buy 35 more, how many would he then 
have? 

69. If you add 115 to 78, and from the sum take 134, 
what will the remainder be ? 

70. If you subtract 93 from 147, and add 110 to the 
remainder, what will the sum be ? 

71. A merchant purchased 125 pounds of butter of 
one dairy-man, and 187 pounds of another ; he afterwardi 
sold 163 pounds: how many pounds did he have left? 
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72. A 'miller Tx)ught 200 bushels 6f wheat of one 
farmer, and 153 bushels of another; he afterwards sold 
189 bushels: how many bushels did he have left? 

Yd. A man traveled 598 miles in 3 days ; the first day 
tie traveled 149 miles, the second day, 126 miles: how 
f&T did he travel the third day ? 

74. A grocer bought a cask of oil containing 266 gal- 
lons ; "after selling 93 gallons, he perceived the cask was 
leaky, and on measuring what was left, found he had 38 
gallons : how many gallons had leaked out ? 

75. A manufacturer bought 248 pounds ofwool of one 
customer, and 361 pounds of another ; he then worked 
up 430 pounds : how many pounds had he left ? 

76. A man paid 375 dollars for a span of horses, and 
450 dollars for a carriage ; he afterwards sold his hoises 
and carriage for 1000 dollars ; how much did he make 
by his bargain ? 

77. A grocer bought 285 pounds of lard of one farmer, 
and 327 pounds of another; he afterwards sold 110 
pounds to one customer, and 163 pounds to another: how 
much lard did he have left ? 

78. A flour dealer having 500 barrels of flour on hand, 
sold 263 barrels to one customer and 65 barrels to an- 
other: how many barrels had he left? 

79. Harriet wished to read a book through which con- 
tained 726 pages, in three weeks ; the first week she read 
165 pages, and the second week she read 264 pages: 
how many pages were left for her to read the third week ? 

80. A man bought a house for 1200 dollars, and hav- 
ing laid out 210 dollars for repairs, sold it for 1300 dol- 
lars : how much did he lose by the bargain ? 

81. A young man having 2000 dollars, sfBB«rt=W5"i3Tf9::i- 
first year and 843 the second year : how much had h^ - 
left? ; ' . 

yr. ■*{ V ;7 :,. ■ . 
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SECTION IV. 

MULTIPLICATION. 

Art. 33* Ex. 1. What will three lemons cost, at 2 
cents apiece ! 

Analysis, — Since 1 lemon costs 2 cents, 3 lemons will 
cost 3 times 2 cents ; and 3 times 2 cents are 6 cents 
Therefore, 3« lemons, at 2 cents apiece, will cost 6 cents. 

Obs. The preeeding operation is a short method of finding how 
much 2 cents will amount to, when repeated or taken 8 times, and 
is called Multiplication. Thus, 2 cents + 2 cents + 2 cents are 
6 cents. Hence, 

34* MuTiPLicATioN is thepTOcess of finding the amount 
of a number repeated or added to itself a given number of 

The number to be repeated or multipliedj is called the 
multiplicand. 

The number by which we multiply, is called the mul- 
tiplier, and shows how many times the multiplicand is to 
be repeated or taken. 

The answer, or number produced by multiplication, is 
called the product. 

Thus, when we say 6 times 7 are 85, 7 is tie multipli- 
cand, 6 the multiplier, and 35 the product. 
» 

Obs. When the multiplicand denotes things of one kind, or de- 
Homination only, the operatiou is called Simple Multiplication. 



'QuBBT.~34. What is nanlttplication t Wliat is the number to be -^pcatet) 
or multiplied called 1 What the number by which we multiply ? What does 
the multiplier shuw ? What is the answer called 1 When wo say 5 times 7 
nre 3S, which is th» multiplicand? Which the multiplier? Which (he 
product? Obs. Whwi the multiplicand denotes th4iig8 of one denomination 
ouiy, what is (h«« opei nliou CiUIed ) 



I 
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35* The multiplier and tniiltiplicand ♦aken together, 
are often called /actor*, because they make tr produce the 
product. 

Note, — ^The tevm/aetor, is a Latin word whieh signifies an agentt 
a doer^ or producer. 





MULTIPLICATION TABL^/ J 


\ 


W 


' 


2 times 


3 times 


4 tiffins 


5 times 


6 times 


7 times 


1 aje 2 


1 ar€ 


3 


l 


a!^ 4 


•1, are 5 


1 are 6 


1 are 7 


U-^ 4 


^ " 


6 


^ 


" • 8 


^2 " 


10 


2 'jfl2 

3 Lit 48 


2 ' 14 


3 « G 


-3 " 


9 


H 


« 12 


,3 " 


15 


3 " 21 


4 « 8 


4 " 


12 


i 


" 16 


4 " 


20 


4 u 34 


4 " 28 


5 " 10 


5 « 


15 


.5 


" 20 


5 « 


25 


5 " 30 


5 " 35 


6 « 1-2 


6 " 


18 


6 


« 24 


"6 « 


30 


6 *' 36 


6 « 42 


7 « 14 


7 « 


21 


7 


*f 28 


7 » 


35 


7 « 42 


7 " 40 


8 " 16 


8 « 


24 


8 


" 32 


8 " 


40 


8 " 48 


8 « 56 


9 " 18 


9 " 


27 


9 


« 36 


9 " 


45 


9 « 54 


9 " 63 


10 " 20 


10 " 


30 


10 


" 40 


10 " 


50 


10 « 60 


10 " 70 


11 « 22 


11 " 


33 


U 


.« 44 


11 * 


55 


11 « Giy 


11 « 77 


12 " 24 


12 " 


3{; 


12 


" 48 


12 « 


60 


12 « 72 


12 « 84 


8 times 


9 times 


10 times 


11 times 


12 times 


1 are 8 


1 I 


are 9 


1 are 10 


I are 11 


1 are L2 


2 ", IC 


► 2 


" 18 


2 " 20 


2 « 22 


2 « 24 


3 ^'> 24 


3 


" 27 


3 " 30 


3 « 33 


3 « 36 


4 ''^' 3S 


r 4 


" 36 


4 " 40 


4 " 44 


4 « 48 


5 « 4C 


> 5 


« 45 


5 " 50 


5 " 55 


5 " (JO 


6 /« 46 


1 6 


" 54 


6 « 60 


6 « 66 


6 " 72 


7 « 56 


V 7 


" 63 


7 " 70 


'7 « 77 


7 « 84 


8 « 64 


I 8 


« 72 


8 " 80 


8 " 88 


8 « 96 


9 « 7*^ 


► 9 


« 81 


9 " 90 


9 « 99 


9 « 108 


10 " Hi 


) 10 


" 90 


10 " 100 


10 " 110 


10 " 120 


11 " 8fc 


) 11 


« 99 


11 " no 


11 " 121 


11 " 132 


12 « 9C 


• .12 


" 108 


12 " 120 


12 « 132 


12 " 144 



Note. — 1. It will be perceived that the several results of multiply- 
ing by 10, are formed by adding a naught or cipher to the figure that 
is to be multiplied. Thus, 10 times 2 are 20 ; 10 times 3 are 30, &c, 

2. The results of multiplying by 5, terminate in 5 and alter* 
nately. Thus, 5 times 1 are 5 ; 5 times 2 are 10 ; 5 times 3 are 15, 
b times 4 are 20, &c. 



Q\-KST.— 35. What are the multiplicand and moltiplier together called T 
Why ? M'oU. What does the term factor signify ? 
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S8 MULTIPLICATION. [SeCT. IV. 

3. The first nine results of multiplying by 11, are fbrmed by re- 
peating the figure to be multiplied. Thus, 11 times 2 are 22; 11 
times 3 are 33, &>c. 

4. In the successive results of multiplying by 9, the right hand 
figure regularly decreases by 1, and the left hand figure regularly 
increases by 1. Thus, 9 times 2 are 18 ; 9 times 3 are 27 ; 9 times 
4 are 3G, &«. 

36. Multiplying by 1, is taking the multiplicand mice : 
thus, 4 multiplied by 1=4. 

Multiplying by 2, is taking the multiplicand tvnce: 
thus, 2 times 4, or 4+4=8. 

Multiplying by 3, is taking the multiplicand three times: 
thus, 3 times 4, or 4+4+4=12, &c. Hence, 

Multiplying hy any whole number, is talcing the multi- 
plicand as many times, a^ there are units in the multiplier. 

Note. — The application of this principle to fractional multipliers 
will be illustrated under fractions. 

Obs. From the definition of multiplication, it is manifest that the 
rroduct is of the same kind or denomination as the multiplicand ; 
or, repeating a number or quantity does not alter its nature. Thus, 
if we repeat dollars, they are still dollars ; if we repeat yards ^ they 
are still yards ; if we repeat an abstract number^ that is, a number 
which does not express any sensible object, the fyi-oditct will be an 
abstract number, &c. 

37 • Sign of Multiplication (x). The sign of multi- 
plication is an oblique cross (x), and shows that the num 
bers between which it is placed, are to be multiplied 
together. Thus the expression 5X3", signifies that 6 and 
8 are to be multiplied together, and is read, ** 6 multiplied 
by 3," or simply " 5 into 3." 

Quest.— 36. What te it to multiply by 1 ? By 2 ? By 3 1 What is it to 
nuUipiy by any whole immber ? Obs, Of what kind or denominatitm 

18 the product 1 Why 1 37. What is the sign of muitipHcHtion ? WbHt does 
it show 7 How is the expression 9x6. read? How 6x7=42? 38. Does it 
make any difference in the producU whii:li facior is taken for ihe multiplier 1 
illustrate this principle upon the bluckijtMini. 
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38. Tlie product of any two numbers will be the same^ 

whichever factor is taken for the multiplier. Thus, 

If a garden contains 3 rows of trees as 
represented by the number of horizontal ***** 
rows of stars in the margin, and each row ***** 
has 5 trees as represented by the number of 
stare in a row, it is evident, that the whole 
number of trees in the garden is equal either to the numb* 1 
of stars in a horizontal row, taken three times, or to the 
number of stars m a perpendicular row taken fve times; 
that is, ^vjual to 6 X 3, or 3 X 5. 

EXAMPLES. 

3R» When the multiplier contains but O's^ figure. 

Ex. 1. What will 3 horses cost, at 123 dollars apiece? 

Analysis. — Since 1 horse costs 123 dollars, 3 horses 
w'll cost 3 times 123 dollars. 

Directions. — ^Write the multi- Operation. 

pUer under the multiplicand; 123 multiplicand, 

then, beginning at the right 3 multipKer, '^ 

Juind, multiply each figure of the * 

multiplicand by the multiplier. ^o\h- ^69 product. ^ 
Thus, 3 times 3 units are 9 units, or we may simply say 
3 times 3 are 9 ; set the 9 in units' place imder the figure 
multiplied. 3 times 2 are 6 ; set the 6 in tens* place. 
3 times 1 are 3 ; set the 3 in hundreds' place. 

Note. — The pupil should be required to anaZyze every example, 
and to give the reasoning in full ; otherwiao the operation is liable 
to become mere guess-work^ and a habit is formed, which is alike 
destructive to mental discipline and all substantial improvement. 

Solve the following examples in a similar manner : 

(2.) (3.) (4.) (5.) 

MultipHcand 84 312 2021 1110 

Multiplier 2_ ^^ 4 5 
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40 MULTIPLICATION. [SeCT. IV 

(6.) it) (8.) (9.) 

Multiplicand, 4022 6102 7110 8101 

•Multiplier, 3 4 5 7 

10. What will 6 cows cost at 23 dollars apiece. 

Suggestion, — In this example the product of the differ- 
ent figures of the multiplicand into the multiplier, exceeds 
9 ; we must therefore write the unM figure under the v 

figure multiplied, and cany the tens to the next product I 

on the left, as in addition. Thus, begin- f 

ning at the right hand as before, 6 times Operation.^ 
3 units are 18 units, or we may simply 23 dolls, 

say 6 times 3 are 18. Now it requires 6 

two figures to express 18 ; we there- -^n*. 138 dollars* 
fore set the 8 under the figure multi- 
plied, and reserving the 1, carry it to the product of the 
next figure, as in addition. (Art. 23.) Next, 6 times 2 
are 12, and 1 (to carry) makes 13. Since there are no 
more figures to be multiplied, we set down the 13 in full. 

The product is 138 dollai*s. Hence, 

«. 

40« When the multiplier contains but (me figure. 

, Write the multiplier under the multiplicand^ units un" 
der units, and drato a line beneath them. 

Begin with the units, and multiply each figure of tite 
multiplicand by the multiplier, setting dovm the result ami . 

carrying as in addition, (Art. 23.) \ 

Multiply the following numbers together. 1 

11. 78X4. 18. 524X0. 

12. 96X5. 19. 360X7. 

13. 83X3. 20. 475X4. 

14. 120X7. 21. 792X5. 

15. 138X6. 22. 820X8. 

16. 163X5. 23. 804X7. 

17. 281X8. 24. 968X9. 
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25. What will iTS banels of flour cost, at 6 dolki-s 
per barrel ? 

26. A man bought 460 pair of boots, at 5 d(^lars a pair : 
how much did he pay for the whole ? 

27. What cost 196 acres of land, at 1 dollars per acre? 

28. What cost 340 ploughs, at 8 dollars apiece ? 

29. What cost 691 hats, at 1 dollars apiece ? 

30. What cost 865 heifers, at 9 dollars per head ? 

31. What cost 968 cheeses, at 8 dollars apiece? 

32. What cost 1260*8heep, at 1 dollars per head? 

33. What cost 9 farms, at 2365 dollars apiece ? 

41. Wh£n the multipiiercfmtcnns more than OYiiL figure, 

34. A man sold 23 sleighs, at 54 dollars apieci^ : how 
much did he receive for them all ? 

Suggestion. — Reasoning as before, if 1 sleigh costs 
54 dollars, 23 sleighs will cost 23 times as much. 

Directions, — As it is not Operation. 

convenient to multiply by 23 54 Multiplicand, 

at once, we first multiply by 23 Multiplier. ' 

the 3 units, then by the 2 162 cost of 3 s. 

tens, and add the two results 108 " " 20 s. 

together. Thus, 3 times 4 Dolls. 1242 " " 23 s. 
are 12, set the 2 under the 

figure 3, by which we are multiplying, and carry the 1 
as above. 3 times 5 are 15, and 1 (to carry) m^es 16. 
Next, we multiply by the 2 tens thus : 20 times 4 units 
are 80 units or 8 tens ; or we may simply say 2 times 4 
are 8. Set the 8 under the figure 2 by which we are 
multiplying, that is, in tens' place, because it is tens. 
2 times 5 are 10. Finally, adding these two products 
together as they stand, units to units, tens to tens, <kc., 
we have 1242 dollars, which b the whole product re- 
quired. 
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Note^-rWhen the multiplier contaiiM more than one figure, the 
several products of the multiplicand into the separate figures of the 
multiplier, are called partial products. 

35. Multiply 45 by 36, and prove the operation. 

Operation, 
Beginning at the right hand, we 
proceed thus: 6 times 5 are 30; 
set the under the figure by which 
wc are multiplying ; 6 times ^ are 
24 and 3 (to carry) are 27, &c. * 



45, 

se 

270 


Multiplicand 
Multiplier. 


135 




1620 


Prod. 


Proof, 
36 


45 

180 


, 


144 





Proof. — ^We multiply the mul- 
Uplier by the multiplicand, and 
since the result thus obtained is 
the same as the product above, 
the work is light. 1620 Prod. 

36. What is the product of 234 multiplied by 165 ? 

Operation, 
Suggestion. — Proceed in the same man- 234 

ner as when the multiplier contains but 166 

tiffo figures, remembering to place the 1170 

right hand figure of each partial product 1404 

directly under the figure hy which you 234 

multiply, 38610 Ans 

37. What is the product of 326 multiplied by 205 ? 

Suggestion, — Since multiplying by a Operation, 

cipher produces nothing, in the operation 326 

we omit the in the multiplier. Thus, 205 

having multiplied by the 5 units, we next 1630 

multiply by the 2 hundreds, and place, the 652 

first figure of this partial product under 66830 Ant. 
the figure by which we are multiplying. 

Digitized by VjOOQIC 



Arts. 42, 43.] multiplioatiof. 43 

42* From the preceding illustrations and principles 
we derive the following 

GENERAL RULE FOR MULTIPLICATION. 

I. Write the multiplier under the multiplicand^ units 
wider units, tetis under tens, &c. 

II. When the multiplier contains but one figure, begin 
with the units, and multiply each figure of the multipli- 
cand by the multiplier, setting dovm the result and carry- 
ing as in addition, (Art. 23.) 

III. If the multiplier contains more than one figure, 
multiply each figure of the multiplicand by each figure 
of the multiplier separately, and write the first figure of 
each partial product under the figure by which you are 
multiplying. 

Finally, add the several partial products together^ and 
the sum will be the whole product, or answer required, 

43» Proof. — Multiply tlie multiplier by the multipli- 
cand, and if tlie second result is the same as the first, the 
work is right. 

Obs. 1. It is immaterial as to the result which of the factors U 
taken for the multiplier. (Art. 88.) But it is more convenient an<^ 
therefore customary to place the larger number for the multipli- 
cand and the tnialUr for the multiplier. Thus, it is easier to mul- 
tiply 264672381 by 7, than it is to multiply 7 by 264672881, but 
the product will be the same. 

2. Multiplication may also be proved by division^ and by easting 
out ike nines ; but neitlier of these methods can be explained here 
without anticipating principles belonging to division, with which 
the learner is supposed as yet to be unacquainted. 



Quest. — 13. How du you write numbers for muItipUeation ? When the 
muitiplier contains but <me figure, hjw do you proceed? When the multi- 
plier contmns more than one figure, how proceed? 41. J^ote* What is meant 
by partial products? Whut is to be done with tlie i»arttal products? 43 
How is multiplication provetl V 
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44 MULTIPLICATION. [SeCT. IV< 

EXAMPLES FOR PRACTICE. 

1. Multiply 63 by 4. 10. Multiply 46 by 10. 

2. Multiply 78 by 5. 11. Multiply 52 by 11. 
?. Multiply 81 by 1. 12. Multiply 68 by 12. 

4. Multiply 97 by 6. 13, Multiply 84 by 13. 

5. Multiply 120 by 7. 14. Multiply 78 by 15. 

6. Multiply 231 by 5. 15. Multiply 95 by 23. 

7. Multiply 446 by 8. 16. Multiply 129 by 35. 

8. Multiply 307 by 9. 17. Multiply 293 by 42. 

9. Multiply 560 by 7. 18. Multiply 461 by 55. 

19. If 1 barrel of flour costs 9 dollars, how much 
will 38 barrels cost ? 

20. If 1 apple-tree bears 14 bushels of apples, how 
many bushels will 24 trees bear ? 

21. In 1 foot there are 12 inches : how many inches 
are there in 28 feet ? 

22. In 1 pound there are 20 shillings : how many shil- 
lings are there in 31 pounds ? 

23. Wliat will 17 cows cost, at 23 dollars apiece ? 

24. What will 25 tons of hay cost, at 19 dollars per ton ? 

25. What will 37 sleighs cost, at 43 dollars apiece ? 

26. What will a drove of 150 sheep come to, at 13 
shillings per head ? 

27. What cost 105 acres of land, at 15 dollars per acre? 

28. How much will 135 yards of cloth come to, at 18 
ehillings per yard ? 

29. In 1 pound there are 16 ounces : how many ounces 
are there in 246 pounds ? 

30. A drover sold 283 oxen, at 38 dollars per head : 
how much did he receive for them ? 

31. If you walk 22 miles per day, how far will you 
walk in 305 days ? 

32. In one day there are 24 hours : how many hours 
are there in 365 days ? 
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Art. 44.] Multiplication. 45 

33. Multiply 2346 by 176. 34. Multiply 6207 by 236. 
85. Mult. 10645 by 1262. 36. Mult. 25271 by 2579. 
87. Mult 162637 by 21268. 38. Mult. 425231 by 30765. 

27.* What will 15 caps cost at 18 shillings a piece? 

Analysis. — The multiplier 16 is a Operation, 
composite number, the factors of which 18 

are 6 and 3. That is, 15=5 x 3. Wo 6 

first multiply the multiplicand by the 90 

factor 5, and this product by 3. The 3 

last product is the answer. Hence, 270 shilL 

44. To multiply by a composite number. 

Multiply, the fnuliiplicand by one of thefcictors of the 
multiplier, and this product by another^ and so on till 
you have multiplied by all the factors. The last product 
will be the answer, 

Obs. 1. — A composite number is ono which is produced by multi- 
plying two or more factors together. Thus, 14=7 X 2 ; 65=11 X 5. 

2. Some numbers may be resolved into more tlian two factors; 
and also into different sets of fectors. Thus, 8=2X2X2=4X2. 

28. What are the factors of 4, 6, 9, 10, 21, 35, 77 ? 

29. Name the different sets of factors of 12, 16, 18, 

20, 27, 32, 63. 

30. Name the different sets of factors of 24, 30, 36, 48, 

60, 72, 100. 

31. Mult. 248 by 35 usinpr the factors of 35. Ans. 8680. 

32. Multiply 173 by 28. Ans, 4844. 
83. Multiply 504 by 63. Ans, 31752. 

34. Multiply 721 by 45. Ans, 32445. 

35. Multiply 1048 by 56. Ans, 58688. 

36. Multiply 2347 by 72. Ans, 188984. 

87. Multiply 4630 by 96. Ans, 444480. 

88. Multiply 25205 by 77. Ans, 1940785. 
39. Multiply 36042 by 108. Am, 3892536. 

Quest. — 44. How do yon multiply by a composite number f Ohs. VfhtX 
is .1 compoeito number ? 45. How multiply by 10, 10«, 1000, &c ^OOqIc 



4(J HULTIPLICATION. [SbOT. IV. 

45. To multiply by 10, 100, 1000, Ac. 

Annex as many ciphers to the jnultiplicand as there are 
ciphers in the multiplier y and the number thus formed will 
he the product required, 

40. What will 10 dresses cost, at 18 dollars apiece ? 

Ans. 180 dolls. 

41. 26 X 100. 46. 469 x 10000. 

42. 37 X 100. 47, 523 x 100000. 

43. 51 X 1000. 48. 681 x 1000000. 

44. 226x1000. 49. 85612x10000. 

45. 341 X 1000. 60. 960305 x 100000. 
61. What will 20 wagons cost, at 67 dollars apiece? 

Suggestion, — Since multiplying Operation. 
by ciphers producers c?pA€r«, we omit ^,- 

multiplying by the 0, and placing go 

the significant figure 2 under the ^^,^ mO dollars, 
right hand figure of the multipli- 
cand, multiply by it in the usual way, and annex a cipher 
to the product. The answer is 1340 dollars. Hence, 

46. When there are ciphers on the nght hand of the 
multiplier. 

Multiply the multiplicand by the significant figures of 
the multiplier^ and to this product annex as many ciphers^ 
as are found on the right hand of the multiplier, 

(52.) (53.) (54.) (55.) 
85 97 123 234 
200 3000 40000 50000 



(56.) (57.) (58.) (59.) 
261 329 462 571 
130 2400 35000 400000 



Quest, —46. When there are ciphers on the right of the inHklplieand, how 
do you proceed ? Digitized by VjOOQIC 



Arts. 45, — 47.] multiplicatiox. 47 

60. In one bour there are 60 minutes ; bow many min- 
utes are there in 125 hours ? 

61. What will 300 barrels of flour cost at 8 dollars per 
barrel ? 

62. What cost 400 yds. of cloth, at 1*7 shills. per yd. ? 

63. If the expenses of 1 man are 135 dollars per montli, 
how much will be the expenses of 200 men ? 

64. If 1600 men can build a fort in 235 days, how long 
will it take one man to build it ? 

47. When there are ciphers on the right of the mul- 
tiplicand. 

Multiply the significant figures of the multiplicand hy 
the multiplier, and to the product annex as many cipher^, 
as are found on the right of (he multiplicand, 

65. What will 43 building lots cost, at 3500 dollars a 
lot? 

Having placed the multiplier under Operation, 

the significant figures of the multiph- 3500 

cand, multiply by it as usual, and to 43 

the product thus produced, annex tieo 105 

ciphers, because there are two ciphers 140 



on the right of the multiplicand. Ans, 150500 dolls. 

(66.) (67.) (68.) (69.) 
1300 2400 21000 25000 
15 17 24 32 

70. What is the product 0^32000 multiplied by 25 ? 

71. What is the product of 430000 multiplied by 34 ? 

72. What is the product of 1520000 multiplied by 43 ? 

73. What is the product of 2010000 multiplied by 52 ? 

74. What is the product of 3004000 multiplied by 61 ? 

QuBRT. — 47. When there are ciphera on the right of the mnltiplicand, how 
do you proceed ? 
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MULTIPLICATION. 



[Sect. IV, 



48* When the multiplier and multiplicftnd both have 
ciphers on the right 

Multiply the significant figures of the multiplicand by 
the significant figures <^ the multiplier^ and to this pro- 
duct annex as many ciphers, as are found on the right of 
both factors. 

15, Multiply 16000 by 3200, 

Having placed the significant figures 
of the multiplier under those of the mul- 
tiplicand, we multiply by them as usual, 
and to the product thus obtained, annex 
five ciphers, because there are five d- 
paere on the right of both fectors. 

Solve the following examples : 
V6. 2100X200, 
V8. 12000X210, 
80. 38000X19000. 



Operation, 

16000 
3200 
"32 

48 

Ans, 61200000 



82. 2800000X26000. 
84. 1000 miles X 140. 
86. 120 dollars X 4200, 
88. 86*7 pounds X 424, 
90. 6V26 rods X 627. 
92. 25268 pence X 4005, 
94. 376245X3164. 
96. 60O4U0XV034, 
98. 432467X30005. 



77. 3400X130. 

79. 25000X2600. 
81. 600000X42000. 
83. 140 yards X 16000. 
85. 20 dollars X 35000. 
87. 75000 dolls. X 365. 

80. 6830 feet X 562. 
91. 7207 gaIls.X807. 
93. 36074 tons X 4060. 
95. 703268X6346. 
97. 864325X6728. 
99. 4567832X27324. 

101. 7563057X62043. 



100. 680539X80406. 

102, Multiply seventy-three thousand and seven by 
twenty Uiousand and seven hundred. 

103. Multiply six hundred thousand, two hundred and 
three by seventy thousand and seventeen. 



Qt^ RST.— 48. >V)icn there are dphera on the right of both the multiplf er and 

aiiiliiplicaiid, huw pructieil T 



y Google 



A«Ttf. 48— 50.] r>i>»W0N. 49 

SECTION y. 

DIVISION. 

Art. 49« Ex. 1. How many lead pencils, at 2 ccnta 
a]nece, can I buy for 10 cents? 

Solution, — Since 2 cents will buy 1 pencil, 10 cents 
will buy as many pencils, as 2 cents are contained times in 
10 cents ; and 2 cents are contained in 10 cents, 5 times. 
I can therefore buy 5 pencils. 

2. A father bought 12 pears, which he divided equally 
among his 3 children : how many pears did each re- 
ceive ? 

Solution. — ^Reasoning in a similar manner as above, it 
is plain that each child will receive 1 pear, as often as 3 
is contained in 12 ; that is, each must receive as many 
pears, as 3 is contained times in 12. Now 3 is contained in 
12, 4 times. Each child therefore received 4 pears. 

Obs. The object ofthejirst example is to find how many times 
one given number is contained in another. The object of the second 
is to divide a given number into several equal parts^ and to ascertain 
tlie value of these parts. The operation by which they are solved 
is precisely the «amtf, and is called Division, Hence, 

50« Division is the process of finding how many times 

ore given number is contained in mwther. 

The number to be divided, is called the dividend, 
The number by which we divide, is called the divisor. 
The answer, or number obtained by division, is called 

the quotient, and shows how many times the divisor is 

contained in the dividend. 

QuKBT.— 50. What is division ? What Is the nomber to be divided, caired T 
^ The nnmbAr by which we divide t What is the answer caMed? What does 
the quotient show T 
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60 DIVISION. [Sect. V* 

Ab/«.— The term qaotitrU is derived firom the Latin word quotiem^ 
which signifies how often^ or how many time: 

5 1 . The number which is sometimes left after division, 
is called the remainder. Thus, when we say 4 is con- 
tamed in 21, 6 times and 1 over, 4 is the divisor, 21 the 
dividend, 5 the quotient, and 1 the remainder. 

Obs. 1. The remainder is always less than the divisor; for if it 
were equal to, or greater than the divisor, the divisor could be con- 
tained ones more in the dividend. 

2. The remainder is also of the same denomination as the divi- 
dend ; for it is a part of it. 

52* Sipn of Division (—). The si^n of Division is 
a horizontal line between two dots (-=-), and shows that 
the number before it, is to be divided by the number 
after it. Thus, the expression 24-^6, signifies that 24 is 
to be divided by 6. 

Di\ision is also expressed by placing the divisor under 
the dividend with a short line between them. Thus the 
expression ^, shows that 35 is to be divided by 7, and is 
equivalent to 36 -r 7. 

53* It will be perceived that division ]& similar m piin- 
' ciple to subtraction, and may be performed by it. For 
instance, to find how many times 3 is contained in 12, 
subtract 3 (the divisor) continually from 12 (the dividend) 
until the latter is exhausted ; then counting these repeated 
subtractions, we shall have the true quotient. Thus, 3 
from 12 leaves 9 ; 3 from 9 leaves 6 ; 3 from 6 leaves 3 ; 
8 from 3 leaves 0. Now, by counting, we find that 3 has 



QuKfT.— 51. What is the number called which is sometimes loft after divi- 
■ion ? When we say 4 is in 21, 5 times and 1 over, what is the 4 called ? The 
2 1 7 The 5 ? Tlie 1 ? Obs. Is the remainder greater or less than th« di visurt 
Why? Of what denomination is it? Why? 52. What is the sign of divi- 
sion ? What does it show ? In what other way is division expressed ? 
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51 



been taken from 12, 4 times; consequently 3 is contained 
in 12, 4 times. Hence, 

J)ivision ds sometimes defined to be a short way of per- 
forming repeated subtractions of the same number, 

Obs. 1. It will also be observed that division is the reverse of 

»■ 

multiplication. Multiplication is the repeated addition of the same 
number; divinon is the repeated subtraction of the same number. 
The product cf the one answers to the dividend of the other : but 
the latter is always given, while the former is required. 

2. When the dividend denotes things of one kind, or denominOf 
Hon only, the operation is called Simple Division, 

DIVISION TABLE. 



1 is in 


2 


is in 


3 


is in 


4 


is in 


5 is 


in 


1, once. 


2, 


once. 


3, 


once. 


4, 


once. 


5, once. { 


2, 2 


4, 


2 


6, 


2 


8, 


2 


10, 


2 


3. 3 


6, 


3 


9, 


3 


12, 


3 


15, 


3 


4, 4 


8, 


4 


12, 


4 


16, 


4 


20, 


4 


5, 6 


10, 


5 


15, 


5 


20, 


5 


25, 


5 


6, 6 


12, 


6 


18, 


6 


24, 


6 


30, 


6 


7, 1 


14, 


1 


21, 


7 


28, 


7 


35, 


7 


8, 8 


16, 


8 


24, 


8 


32, 


8 


40, 


8 


9, 9 


18, 


9 


27, 


9 


36, 


9 


45, 


» 


10, 10 


20, 


10 


30, 


10 


40, 


10 


50, 


10 


6 is in 


1 


is in 


8 


is in 


9 


is in 


10 


is in 


6, once. 


1, 


once. 


8, 


once. 


9, 


once. 


10, 


once. 


12, 2 


14, 


2 


16, 


2 


18, 


2 


20, 


2 


18, 3 


21, 


3 


24, 


3 


27, 


3 


30, 


3 


24, 4 


28, 


4 


32, 


4 


36, 


4 


40, 


4 


30, 6 


35, 


5 


40, 


5 


45, 


5 


50, 


5 


86, 6 


42, 


6 


48, 


6 


54, 


6 


60, 


6 


42, 7 


49, 


7 


56, 


7 


63, 


7 


70, 


7 


48, 8 


56, 


8 


64, 


8 


72, 


8 


80, 


8 


54, 9 


63, 


9 


72, 


9 


81, 


9 


90, 


9 


60, 10 


70, 


10 


80, 


10 


90, 


10 


100, 


10 

• 



Quest.— 0&«. When the dividend denotes things of one denominatioi] onl? 
what is the operation called ? 
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52 DIVISION. [Sect. V 

SHORT DIVISION. 

Art. 54. Ex. 1. How many yards of cloth, at 2 dol- 
lars per yard, can I buy for 246 dollars ? 

Analysis, — Since 2 dollars will buy 1 yard, 246 dol- 
lars will buy as many yards, as 2 dollars are contained 
times in 246 dollars. 

Directions, — Write the divisor on Operation, 
the left of the dividend with a curve ^^'^^\' ™'^^®"'^ 
line between them; then, beginning * — — ^ 

at the left hand, proceed thus : 2 is ^ • j ' 

contained in 2, once. As the 2 in the dividend denotes 
hundreds, the 1 must be a hundred ; we therefore write 
it In hundreds' place under the figure divided. 2 is con- 
tained in 4, 2 times ; and since the 4 denotes tens, the 2 
must also be tens, and must be written in tens* place. 2 is 
n 6, 3 times. The 6 is units ; hence the 3 must be units, 
•md we write it in units' place. The answer is 123 yards. 

Solve the following examples in a similar manner: 

2. Divide 42 by 2. 6. Divide 684 by 2. 

3. Divide 69 by 3. 7. Divide 4488 by 4. 
' 4. Divide 488 by 4. 8. Divide 3963 by 3. 

5. Divide 555 by 5. 9. Divide 6666 by 6. 

55* When the divisor is not contained in the /Irsi 
igure of the dividend, we must find how many times it 
iS contained in the Jirst two figures. 

10. At 2 dollars a bushel, how much wheat can l>e 
bought for 124 dollars? 

Since the divisor 2, is not contained in Operatimi. 
the first figure of the dividend, we find 2)124 
how many times it is contained in the first Ans, 62 bu. 
/t«»o figures. Thus 2 is in 12, 6 times ; set 
the 6 under the 2. Next, 2 is in 4, 2 times. The an- 
swer is 62 bushels. 
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Arts. 54 — 57. j Divisiui^. 63 

11. Divide 142 by 2. 13. Divide 1648 by 4. 

12. Divide 129 by 3. 14. Divide 2877 by 7. 

56* After dividing any figure of the dividend, if there 
is a remahider, prefix it mentally to the next figure of the 
dividend, and then divide this number as before. 

Note, — To prefix means to place bqfore, or at the left hand, 

15. A man bought 42 peaches, which he divided 
equally among his 3 children: how many did he give to 
each? 

When we divide 4 by 3, there ia 1 re- Operation. 
mainder. This we- prefix mentally to the 3)42 
next figure of the dividend. We then say, 14 Ans, 

3 is in 12, 4 times. 

16. Divide 56 by 4. 18. Divide 456 by 6. 

17. Divide 125 by 5. 19. Divide 3648 by 8. 

57. Having obtained the first quotient figure ^ if the 
divisor is wo/ contained in any figure of the dividend, place 
a cipher in the quotient, and prefix this figure to the next 
one of the dividend, as if it were a remainder. 

20. If hats are 2 dollars apiece, how many can be 
bought for 216 dollars ? 

As the divisor is not contained in 1, Operation. 
the second figure of the dividend, we 2)216 

put a in the quotient, and prefix the Am. 108 hats, 

1 to the 6 as directed above. Now 2 
i5 in 16, 8 times. 

21. Divide 2546 by 6. 23. Divide 6402 by 6. 

22. Divide 3604 by 4. 24. Divide 4024 by 8. 
25. A man divided 17 loaves of bread equally between 

2 poor persons : how many did he give to each ? 

Suggestion. — Reasoning as before, he gave each .as 
many loaves as 2 is conUiined times in 17. 
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54 DIVISION. [Sect. V. 

Thus, 2 is contamed in 17, 8 Operation. 
times and 1 over; that is, after 2)17 

^ving them 8 loaves apiece, there Quot 8-1 remainder, 
is one loaf left which is not divid- Ana. 8^- loaves. 
ed. Now 2 is not contained in 1 ; 

hence the division must be represented by writing the 2 
under the 1, thus i, (Art. 52,) which must be annexed to 
the 8. The true quotient, is S-J. He therefore gave eiqkt 
and a half loaves to each. Hence, 

58* When there is a remainder after dividing the last 
figure of the dividend, it should always be written over the 
divisor and annexed to the quotient. 

Note, — To annex means to place after ^ or at the right hand. 

59* When the process of dividing is carried on in ths 
nUnd^ and the quotient only is set down, tJie operation is 
called Short Division. 

60. From the preceding illustrations and principles, we 
derive the following 

RULE FOR SHORT DIVISION. 

I, Write the divisor on the left of the dividend^ with a 
curve line between them. 

Beginning at the left hand, divide each figure of the 
dividend by the divisor, and place each quotient figure 
under the figure divided, 

II. When there is a remainder after dividing any fig- 
ure, prefix it to the next figure of the dividend and divide 
this number as before. If the divisor is not contained in 

QuKST.— 59. What is Short Division 1 60. How do you write numbers 
for short division 1 Where begin to divide ? Where placo each quolieut tig- 
are? When there is a remHinder after dividing a figure of the dividoml, 
what must be done with it 1 If the divisor is not contained in a figure of th« 
divi'dend, how proceed 1 When there is a remainder, after dividing the last 
figure of the dividend, what must l>e dene with it t 
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Arts. 58 — 61.] division. 65 

ony figure of the dividend, place a cipher in the quoHent, 
arid prefix this figure to the next one of the dividend, as if 
it were a remainder. (Arts. 56, 51,) - 

III. When there is a remainder after dividing the la^t 
figure, turite it over the divisor and annex it to the quotient, 

61. Proof. — Multiply the divisor hy the quotient, to 
the product add the remainder, and if ihs sum is equal to 
the dividend, the work is right, 

Obs. Division may also be proved by subtracting the remainder, 
if any, from the dividend, then dividing the result by the quotient.' 

EXAMPLES FOR PRACTICE. 

1. Divide 426 by 3. 10. Divide 3640 by ^. 

2. Divide 606 by 5. 11. Divide 6210 by 4. 

3. Divide 304 by 4. 12. Divide 7031 by 1. 

4. Divide 450 by 6. 13. Divide 2403 by 6. 

5. Divide 720 by 7. 14. Divide 8131 by 9. 

6. Divide 510 by 9. 15. Divide 7384 by 8. 

7. Divide 604 by 6. 16. Divide 8560 by 7. 

8. Divide 760 by 8. 17. Divide 7000 by 8. 

9. Divide 813 by 7. 18. Divide 9100 by 9. 

19. How many p^r of shoes, at 2 dollars a pair, can 
you buy for 126 dollars ? 

20. How many hats, at 4 dollars apiece, can be bought 
for 168 dollars? 

21. A nan bought 144 marbles which he divided equally 
among his children : how many did each receive ? 

22. A man distributed 360 cents to a company of poor 
children, giving 8 cents to each : how many childi^n were 
there in the company ? 

*ZS, How many yards of silk, at 6 shillings per yard, 
can I buy for 450 shillings ? 

ttuBiT.— 61. How is (llvislou proved? Obs. What other way of proviog 
•»i\ Won b meiiUonwl ? 
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o6 DIVISION. [Sect. V. 

24. A man having 600 dollai-s. "(^isbed to lay it out 
in flour, at 7 dollars a barrel : how many vrhole barrels 
could he buy, and how many dollars would he have left ? 

26. If you i-ead 9 pages each day, how long will it 
take you to read a book through which has 82 R pages? 

26. If I pay 8 dollars a yard for broadcloth, how msmy 
yards can I buy for 1265 dollars? 

27. If a stage coach goes at the rate of 8 milra pw 
hour, how long will it be in going 1560 miles ? 

28. If a ship sails 9 miles an hour, how long will iC 
be in sailing to Liverpool, a distance of 3000 miles ? 

LONG DIVISION. 

Art. 62* Ex. 1. A man having 156 dollars laid it 

out in sheep at 2 dollars apiece : how many did he buy ! 

Analysis. — Reasoning as before, since 2 dollars will 

buy 1 sheep, 15G dollars will buy as many sheep as 2 

dollars are contained times in 156 dollars. 

Directions. — Having written the di- Operation. 

visor on the left of the dividend as in ^'yj*- ^^'J'**- ^"«t- 
short division, proceed in the follow- 14. 

ing manner : — — 

First. Find how many times the ,g 

divisor (2) is contained in (15) the 

first two figures of the dividend, and place the quotient 
figure (7) on the right of the dividend witli a curve line 
between them. Second. Multiply the divisor by the 
quotient figure, (2 times 7 are 14,) and write the product 
(14) under the figures divided. Third. Subtract the 
product from the figures divided. (The remainder is 1.) 
Fourth. Bringing down the next figure of the dividend, 
and placing it on the right of the remainder we have 16. 
Now 2 is contained in 16, 8 times; place the 8 on the 
right hand of the hist quotient ficriire. and multiplvinor 
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Arts. 62, 63.] divibion. 67 

the divisor by it, (8 times 2 are 16,) set the product undei 
the figures divided, and subtract as before. Therefore 156 
dollars will buy 78 sheep, at 2 dollars apiece. 

63» When the result of each Mep in the oj)€rati<m i$ 
^t dowjiy the process of dividing is called Long Division. 

It is the same in pinnciple as Short Division. The 
only difference between them is, that in Long Division 
the result of each step in the operation is written down, 
while in Short Division we carry on the whole process 
in the mind, simply writing down the quotient. 

Note. — To prevent mistakes, it is advisable to put a dot under 
each figure of the dividend, when it is brought down. 

Solve the following examples by Long Division : 

2. Divide 195 by 3. Ans. 65. 

3. Divide 256 by 2. 6. Divide 2665 by 5. 

4. Divide 1456 by 4. 1. Divide 4392 by 6. 

5. Divide 547*7 by 3. 8. Divide 6517 by 7. 

Obs. When the divisoris not contained in the first two figures of 
the dividend, find Iiow many times it is contained in the first three, 
or the/cwest figures which will contain it, and proceed as befi)re. 

9. How many times is 13 contained in 10519? 

Thus, 13 is contained in 105, Operation. 

8 times; set the 8 in the quo- 13)10519(8091^ Ans. 
tieut then multiplying and sub- 104 

tracting, the remainder is 1. 119 

Bringing down the next figure 117 * 

we have 11 to be divided by 13. 2 rem. 

But 1 3 is not contained in 11 ; 

therefore we put a cipher in the quotient, and I ring down 
the next figui*e. (Art. 57.) Then 13 is contained in 119, 

QircsT.— (i3. What is lung division? What is the dlflensnce buiwceii lon« 
aiKl short division? 

3 
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68 DfvisioN. [Sect. V. 

9 times. Set the 9 in the quotient, multiply and sub- 
tract, and the remainder is 2. Write the 2 over the di- 
visor, and aimex it to the quotient. (Art. 58.) 

64* After the first quotient figure is obtained, for 
each figure of the dividend which is h^ought down, either 
a significant figure or a ciplier must be put in the quotient. 

Solve the following examples in a similar manner : 

10. Divide 15425 by 11. Jns. U02^. 

11. Divide 31237 by 15. Ans. 2082iV 
65. From the preceding illustrations and principles, 

we denve the following 

RULE FOR LONG DIVISION. 

I. Beginning on the left of the dividend^ find how many 
times the divisor is contained in the fewest figures that will 
contain ity and place the quotient figure on the right of 
tlie dividend with a curve line between tliem, 

II. Multiply the divisor by this figure and subtract 
the product from the figures divided ; to the right of 
the remainder bring down the next figure of the dividend^ 
and divide this number as before. Proceed in this man 
ner till all the figures of the dividend are divided. 

III. When there is a remainder after dividing the last 
figure^ write it over the divisor^ and annex it to the quo- 
lient, as in short division. 

Obs. 1. Long Division is proved in the same manner as Short 
Division. * 

2. When the divisor contains but one figure, the operation by 
Sho'.'t Division is the most expeditious, and should therefore be 
practiced ; but when the divisor contains two or more figures, it will 
generally be the most convenient to divide by Long Division. 

Quest. — 65. How do you divide in long division? Whore place the quo 
icnt ¥ After obtaining the firsl quotient figure, how proceed ? When there is 
I remainder after dividing the last figure of the dividend what must be done 
wiih it? Obg. How is lung division proved? When should short divisioa 
»>« used ? When long division * 
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examples for practice. 

1. Divide 369 by 8. 10. Divide 6*75 by 26. 

2. Divide 435 by 9. 11. Divide 7*42 by 31. 

3. Divide 564 by 7. 12. Divide 798 by 37. 

4. Divide 403 by 10. 13. Divide 334 by 42. 

5. Divide 641 by 11. 14. Divide 960 by 48. 

6. Divide 576 by 12. 15. Divide 1142 by 58. 

7. Divide 274 by 13. 16. Divide 2187 by 67. 

8. Divide 449 by 14. 17. Divide 3400 by 75. 

9. Divide 617 by 15. 18. Divide 4826 by 84. 

19. How many caps, at 7 shillings apiece, can I buy 
for 168 shillings? 

20. How many pair of boots, at 5 dollars a pair, can 
be bought for 175 dollars ? 

21. A man laid out 252 dollars in beef, at 9 dollars a 
barrel : how many barrels did he buy ? 

22. In 12 pence there is 1 shilling : how many shillings 
are there in 198 pence? 

23. In 20 shillings there is 1 pound : how many pounds 
are there in 215 shillings? 

24. In 16 ounces there is 1 pound: how many pounds 
are there in 268 ounces ? 

25. How many trunks, at 16 shillings apiece, can be 
bought for 255 shillings ? 

26. If 27 pounds of flour will last a family a week, 
how long will 810 pounds last them? 

2 7.. How many yards of broadcloth, at 23 shillings per 
yard, can be bought for 756 shillings ? 

28. If it takes 18 yards of silk to make a dress, how 
many dresses c«in be made from 1350 yards? 

29. How many sheep, at 19 sblLigs per head, can be 
bought for 1539 shillings? 

30. A farmer having 1840 dollars, laid it out in land, 
at 25 dollars per acre : how many acres did he buy ? 
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31. A man wishes to invest 2562 dollars in Railroad 
stock : how many shares can he buy, at 42 dollars per 
share ? 

32. In 1 year there are 52 weeks : how many years 
are there in 1640 weeks ? 

33. In one hogshead there are 63 gallons : how many 
hogsheads are there in 3065 gallons ? 

34. If a man can earn 75 dollars in a month, how many 
months will it take him to earn 3280 dollars ? 

35. If a young man's expenses are 83 dollars a month, 
how long will 4265 dollars support him ? 

36. A man bought a drove of 95 horses for 4750 dol- 
lars : how much did he give apiece ? 

37. If a man should spend 16 dollars a month, how 
long will it take him to spend 172 dollars ? 

38. A garrison having 2790 pounds of meat, wished to 
have it last them 31 days: how many pounds could they 
eat per day ? 

39. How many times is 54 contained in 3241, and how 
many over ? 

40. How many times is 68 contained in 7230, and how 
many over ? 

41. How many times is 39 contained in 1042, and how 
many over? 

42. How many times is 47 contained in 2002, and how 
many over? 

43. What is the quotient of 1704 dinded by 56 ? 

44. What is the quotient of 2040 divided by 60 ? 

45. What is the quotient of 2600 divided by 49 ? 

46. What is the quotient of 2847 divided by 81 ? 

47. Di\nde 1926 by 75. 51. Divide 9423 by 105. 

48. Divide 2230 by 85. 52. Divide 13263 by 112. 
40. Divide 6243 by 96. 53. Divide 26850 by 123. 
50. Divide 8461 by 99. 54. Divido. 48451 by 224. 
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46.* How many balls at 15 pence apiece, can be 
bought for 146 pence ? 

Analysis. — This divisor being com- Operation, 

posite, whose factors are 3 and 5, we 3^149 

first divide by 3, and this quotient by 5. ^\jg ^ 

To find the trti£ remainder, multiply ~ q' 4 

each remainder by all the divisors pre- . -^ — =— - 

J- *i, J- • • i- I.- v -^ ^^*- 9andl4r. 

cedmg the division from which it arose, 

and to the sum of the products add the first remainder ; 

the result will be the true remainder. In this example 

the only preceding divisor is 3 ; now the last remainder 

4 X 3 = 12, and 12 + 2 = 14 the true remainder. Hence, 

66» To divide by a composite number. 

Divide the dividend by one of the factors, then 
divide the quotient thus obtained by another factor, and 
so on till all the factors are employed. The last quotient 
will be the answer. 

47. Divide 231 by 21, using its factors. Ans. 11. 

48. Divide 195 by 16, using its factoi-s. An^. 12 and 3 r. 

49. Divide 256 by 24, using its factors. Ans. 10 and 16 r. 

60. Divide 365 by 48, using its factors. Ans. 7 and 29 r. 

61. Divide 410 by 45, using its factors. Ans. 9 and 5 r. 

62. Divide 217 by 63, using its factors. Ans. 3 and 28 r. 

63. Divide 561 by 56, using its factors. Ans. 10 and 1 r. 

64. Divide 893 by 72, using its factors. Ans. 12 and 29 r. 

65. Divide 1275 by 96, using its factors. Ans. 13 and 2 r. 
67, To divide by 10, 100, 1000, &c. 

Cut off as many figures from the right hand of the 
dividend as there are ciphers in the divisor. The remain- 
ing figures of the dividend will be the quotient, and those 
cut off the remainder, 

66. Divide 1325 by 10. 57. Divide 4626 by 100. 
68. Divide 5633 by 1000. 59. Divide 8465 by 1000. 
60. Divide 26244 by 1000. 61. Divide 136056 by 10000. 
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62. Divide 2443667 by 100000. 

63. Divide 23454631 by 1000000. 

68» When there are ciphers on the right hand of the 
divisor. 

Cut off the ciphers from tlu divisor ; also cut off as 
many figures from the right of the dividend. Then divide 
the remaining figures of the dividend hy the remaining fig- 
ures of the divisor, and the result will he the quotient. 

Finally, annex the figures cut off from the dividend to 
t?te remainder, and the number thus formed will be the true 
remainder, 

64. At 200 dollars apiece, how many carriages can be 
bought for 4765 dollars ? 

Having cut off the two ciphers on Operation, 

the right of the divisor, and two fig- 2|00 )47|65 

ures on the right of the dividend, we Ans. 23 — 165 rem. 
divide the 47 by 2 in the usual way. 

65. Divide 2658 by 20. 

Ans, 132 and 18 rem., or 132fJ. 

66. 3642 by 30. 67. 6493 by 200. 
68. 76235 by 1400. 69. 82634 by 1600. 
70.' 93600 by 2000. 71. 14245 by 3000. 
72. 23148 by 1200. 73. 42061 by 1500. 
74. 50382 by 1800. 75. 88317 by 2100. 
76. 894000 by 2500. 77. 9203010 by 3100. 
78. 7450000 by 420000. 79. 9000000 by 800000. 
80. 348676-T-235. 81. 467342—341. 

82. 762005-7-401. 83. 506725-7-608. 

84. 607507-T-1623. 85. 736241-7-2764. 

86. 4367238-T-2367. 87. 6203451-7-3827. 

88. 8230732-7-3478. 89. 8235762-7-42316. 

90. 93670858-r67213. 91. 98765421 -^84327. 



QuKST.— 68. When there are cipher^ on Iho right of the divisor, bow pro- 
ceed { What 18 to be done with figures cut oft* from the dividend 1 
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ARITHMETICAL TERMS. 
7 !• Numbers are divided into abstract aiid concrete, 

1. Abstract numbers are numbers used without appli- 
cation to any object ; as two, threCyfour, five^ <fec. 

2. Concrete numbers are numbers applied to some par- 
ticular object ; as two peaches, three pounds, &c. 

3. Numbers are also divided into uptime and composite^ 

4. A prime number is one which cannot be produced 
by multiplying any two or more numbers together; or 
which cannot be exactly divided by any whole number, 
except a unit and itself. Thus, 1, 2, 3, 5, 7, 11, 13, 17, 
19, 23, 29, 31, 37, 41, 43, 47, &c^ are prime numbers. 

Obs. 1. The least divisor of every number is a prime number. 

2. One number is said to be prime to anothery when a unit is the 
only number by which both can be divided without a remainder. 

3. The number of prime numbers is unlimited. All below fifty 
are given above. The pupil can easily point out others. 

5. A composite number is one which is produced by mul- 
tiplying two or moiQ factors together. Thus, 12=4 x 3. 

6. An even number is one which can be divided by 2 
without a remainder; as, 4, 6, 8, 10. 

7. An odd number is one which cannot be divided by 
2 without a remainder; as, 1, 3, 5, 7, 9, 15. 

8. One number is a measure of another, when the 
former will divide the latter, without a remainder. 
Thus 2 is a measure of 4 ; 3 is a measure of 6. 

9. A common measure is a number, which will divide 
t\vo or more numbers, without a remainder. Thus, 2 is a 
common measure of 4, 6, and 8. 

10. The aliquot parts of a number are the parts by 
which it can be divided without a remainder. Thus, 3 
and 7 are aliquot parts of 21. 

QuKST.— 71. WTiat are abstract numbers? Concrete? Prime? Compo- 
site f Ab evemidmber? Au odd namber? A common measure t j|^ 
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GREATEST COMMON DIVISOR. 

7 2. A Common Divisor is a number which will di- 
vide two or more numbers without a remainder. Thus, 
2 is a common divisor of 4, 6, 8, 12, 16. 

73. The Greatest Common Divisor of two or more 
numbei-s, is the greatest number which will divide each 
of them without a remainder. Thus, 6 is the greatest 
common divisor of 12, 18, and 24. 

1. What is the greatest common divisor of 30 and 42 ? 
Suggestion. — Dividing 42 by 30, the q . 

remainder is 12; then dividing 30 (the 
preceding divisor) by 12 (the last re- ^^^^^^^ 
mainder) the remainder is 6 ; finally, — 

dividing 12 (the preceding divisor) by '^^ 

6 (the last remainder) nothing remains; "aXio/'q 

consequently 6, the last divisor, is the j2 

greatest common divisor. Hence, — 

7 4. To find the greatest commx>n divisor of ttoo num- 
bers. 

Divide the greater number by the less; then divide 
the preceding divisor by the last remainder^ and so on^ 
till nothing remains, Tlie last divisor will be the great- 
est commjon divisor, 

2. What is the greatest com. divisor of 56 and 140 ? 

3. W^hat is the greatest com. divisor of 116 and 203 ? 

4. Find the greatest common divisor of 148 and 185. 1 
6. Find the greatest common divisor of 237 and 395. 
C. What is the greatest com. divisor of 122 and 427 ? 
7 5» To find the greatest common divisor of more than 

two numbers I 

First find the greatest common divisor of any two of 

QuTOT. — What are aliquot parts of a number? 72. A common divisor? 
7a, The frreatoKt common divisor of two or mor«r umbers? 74. How find 
the greatest common divisor of two numbers ? 75w Of more tlian two ? 
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the given numbers ^ then^ that of the common divisor 
thus obtained and of another number, and so on through 
all the given numbers. Th£ last common divisor founds 
will be the one required, 

7. Find the greatest com. divisor of 46, 63 and 108. 

8. Find the greatest com. divisor of 32, 48 and 200. 

9. Find the greatest com. divisor of 256, 372 and 522. 

LEAST COMMON MULTIPLE. 

76» A multiple is a number which can be divided by 
another number without a remainder. Thus, 4 is a mul- 
tiple of 2 ; 10 is a multiple of 5. 

77» A common multiple is a number which can be 
divided by two or more numbers without a remainder. 
Thus, 12 is a common multiple of 2, 3, and 4. 

78» The continued product of two or more numbers 
is always a common multiple of those numbers. 

7 9» The least common multiple of two or more num- 
bers, is the lea^t number which can be divided by each of 
them without a remainder. Thus, 12 is the least com- 
mon multiple of 4 and 6. 

10. Find the least common multiple of 6, 10, and 12. 
Suggestion, — Write the given nura- Operation, 

bers in a line, and, dividing by 2 the" 2)6"10"'l2 

smallest number that will divide any i____ 

two of them without a remainder, set f—- — - — 

1 6 2 
the quotients 3, 5, and 6 in a line be- o— «rt 

low. Next divide this line by 3 and ~ 

set the quotients and undivided number 5 in a line as 

before. Finally, multiply all the divisors into the qiio- 



QuMT.— 76. What is a multiple? 77. A common multiple ? 79. What Is 
♦liM lea.st common mnltiulu of two or more numbcr^i ? {^ ^^r^]^ 
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tients and undivided numbers in the last line, and the 
product is the answ^er required. Hence, 

80» To find the least common multiple of two or 
more numbers. 

. I. Write the given numbers in a horizontal line, and 
divide hy the smallest number which will divide any two 
or more of them without a remainder^ setting the quotients 
ind undivided numbers in a line below. 

II. Divide this line and set dovm the results as before ; 
thus continue the operation till there are no two numbers 
which can be exactly divided by any number greater 
than 1. 

III. Finallyy multiply all the divisors and numbers in 
the last line together, and the product will be the least 
common multiple. 

11. Find the least common multiple of 16 and 20. 

12. Find the least common multiple of 14, 21, and 28. 

13. Find the least common multiple of 18, 6, 12, 10. 

14. Find the least common multiple of 16, 15, 8, 36. 
16. Find the least common multiple of 12, 18, 6, 8. 

16. Find the least common multiple of 20, 32, 60, 36. 

17. Find the least common multiple of 45, 18, 66, 64. 

18. Find the least common multiple of 15, 17, 25, 51. 

19. Find the least common multiple of 10, 33, 18, 00. 

20. Find the least common multiple of 11, 22, 13, 39. 

21. Find the least common multiple of 26, 36, 45, 96. 

22. Find the least common multiple of 108, 256, 320. 

23. Find the least common multiple of 8, 12, 16, 36, 44. 

24. Find the least common multiple of 288, 360, 1728. 

25. Find the least common multiple of 136, 458, 890. 

26. Find the least common multiple of 256, 576, 2000. 

27. Find the least common multiple of 820, 575, 3500. 

QuMT — 80. How is the least common multiple of two ot^moro luirabcrs 
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SECTION VI. 

FRACTIONS. 

8 1 • When a number or thing is divided into equal 
parts, the parts are called fractions. If divided into ttoo 
equal parts, one of these parts is called one half; if di- 
vided into three equal parts, one of these parts is called 
one third ; if divided into four equal parts, one of the 
parts is called one fourth^ or one quarter ; if into ten^ 
tenths ; if into a hundred^ hundredths, <kc. Hence, 

82* A Fraction denotes a part or parts of a number 
or thing. An Integer is a whole number. 

Note, — ^The term fraction^ is derived from the Latin fradio^ which 
signifies the act of breaking^ a broken part or piece. Hence, fractions 
are sometimes called broken numbers. 

83. Fractions are divided into two classes, Common 
and Decimal, (For the illustration of Decimal Fractions 
see Practical Arithmetic.) 

8 4» Common fractions are those which arise from di- 
viding an integer into any number of equal parts. 

They are expressed by two numbers, one placed over 
the other, with a line between them. For example, one 
half is written thus, \ ; one^ihird, J ; nine tenths, y»j. 

The number below the line is called the denominator, 
and shows into how many parts the number is divided. 

The number above the line is called the numerator, 
and shows how many parts are expressed l)y the fraction. 
Thus, in the fraction f , the denominator 3, shows that 
tl^ number is divided into three equal parts ; the nume- 
rator 2^ shows that two of those parts are expressed by 
tlie fraction. 

QuBST.— 81. What is incaut by one half? By one third? 82. What is a 
fracUon ? An integer ? ^,g,,.^;^ ^^ GoOglc 
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The numerator and denominator together are calle<3 
the terms' oi the fraction. 

Obs. The number below the line ia called the denominator^ be- 
cause it gives the name or denomination to the fraction ; as halves^ 
thirds, fifths, &c 

The number above the line is called the numerator, because it 
numbers the parts, or shows how many parts are expressed by the 
fraction. 

85» Common Fractions are divided into proper, im-' 
proper, simple, compound, complex, and mixed numbers. 

A proper fraction is a fraction whose numerator is less 
than its denominator ; as, ^, |, |. 

An improper fraction is on^ whose numerator is eqtial 
to, or greater than its denominator ; as, |, f . 

A simple fraction is a fraction which has but one nu- 
merator and one denominator, and may be proper or im- 
proper ; as, J, J. 

A compound fraction is a fraction of a fraction ; as, 
I of I off 

A complex fraction is one which has a fraction in its 

24-4 2~ ^ 
numerator or denominator, or in both ; as, — , — , ~,-^. 

5 oi 8J f 

A mixed number is a whole number and a fraction 
written together; as, 4|, 25}^. 

86. The value of a fraction is the quotient of. the nu- 
merator divided by the denominator. Thus the value of 
f is two ; of |- is one ; of \ is one third; <kc. Hence, 

If the numerator and denominator are equal, the vahie 
is a unit or on!e. Thus, f = 1, -^ = 1, &c. 

If the numerator is greater than the denominator, the 
value is greater than one. Thus, |=2, f =1|. 

If the numerator is less than the denominator, the value 
is less than (me. Thus, \=z\ third of 1, ^=^Jifths of 1. 

QcKST.— ^. How are common fractions divided ? What *8^ii^K|' ft*^- 
ttonf Improper? -Simple? CJomplex ? A mixed number ?'^^§^^ 
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REDUCTION OF FRACTIONS. 

87. Beduction of Fractions is the process of chang'^ 
ing their terms into others, without altering the value of 
the fractions. 

Casb I. — deducing fractions to their lowest terms, 

88. A fraction is said to be reduced to its lowest 
terms^ when its numerator and denominator are expressed 
in the smallest numbers possible. 

Ex. 1. Reduce f to its lowest terms. 

/S'w^^es^fon.— Dividing both ^^^^ Operatim. 

terms of the fraction by 2, it 

becomes J. Then, dividing 2)i=J: and 2)J=i.^n*. 
both by 2 again, we obtain |, whose terms are the low- 
est to which the given fraction can be reduced. 

Or, divide both terms by their ^^^^ Qperatim. 
greatest common divisor, which ^s 
4, and the given fraction will be re- /s — i* '"' * 

duced to its lowest terms by a single division. Hence, 

89. To reduce a fraction to its lowest terms. 
Divide the numerator and denominator by any number 

which will divide them both without a remainder ; then 
divide this result as before^ and so on until no number 
greater than 1 loill exactly divide them ; the last two 
quotients will be the lowest terms to which the given fra^-' 
Hon can be reduced. 

Or, divide both the numerator and denominator by 
their greatest common divisor ; and the quotients will be 
the lowest terms of the given fraction. 

Obs. The value of a fraction is not altered by redudng it to its 



QoEST.— 87. What is reduction of fractions? 89. How is a fraction re- 
dnced to ita lo wc:it terms ? /^ ^ ^ ^ T ^ 

Digitized by VjOOv IC 



10 FRACTIONS. [Sect. VL 

lowest terms ; for the numerator and denominator are divided by. 
the same number. 

2. Reduce ^^ to its lowest terms. Ans. J. 

3. Reduce ||. 4. Reduce -^j^, 
5, Reduce if. 6. Reduce ^}. 
7. Reduce il. 8. Reduce ^, 
9. Reduce |J|. 10. Reduce gVr- 

11. Reduce |ff 12. Reduce iff|. 

Case II. — Reducing improper fractions to whole or 
mixed numbers, 

13. Reduce Y *<> a whole or mixed number. 
Suggestion, — The value of a fraction is Operation. 

the quotient of the numerator divided by o\-./» 
the denominator. We therefore divide the — . 
numerator by the denominator. Hence, ^ 

90. To reduce an improper fraction to a whole or 
mixed number. 

Divide the numerator by- the denominator, and the 
quotient will be the whole or mixed number required. 

Osa The remainder, placed over the divisor, forms a part of the 
quotient, and must, therefore, be annexed to the integral figures. 

14. Reduce ^-^ to a whole or mixed number. Ans, 3^. 

15. Reduce V- l^- Reduce V- 
17. Reduce y. 18. Reduce V- 
19. Reduce V- 20. Reduce |f. 
21. Reduce VV- 22. Reduce V?"- 
23. Reduce JfJ. 24. Reduce VW. 

Case III. — Reducing mixed numbers to improper 
fractions, 

25. Reduce the mixed number 13| to an improper 
fraction. 

Quest. — 90. How redace an Improper free to a whole or mixed namber t 
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Suggestion, — Since in 1 unit there are 3 Operation. 

thirds, in 13, there are 13 times' as many. 13| 

We therefore reduce the 13 to thirds, by 3 

multiplying it by 3, because 3 thirds make • IT 

a whole one ; and adding the 2 thirds, we ^Ans, 
have 41 thirds. Hence, 

91. To reduce a mixed number to an improper frac- 
tion. 

Multiply the whole number by the denominator of the 
fraction^ and to the product add the given numerator. 
The sum placed over the given denominator^ will form the 
improper fraction required. 

Ofia 1. A whole number may be expressed in the form of a frac- 
tion without altering its value, by making 1 the denotninaior. 

2. A whole number may also be reduced to a fraction of any 
denominator, by multiplying the given number by the proposed 
denominator ; the product will be the numerator of the fraction 
required. Thus, 25 may be expressed by -^^, -tj^, or Yb°» ^ 

26. Reduce 7 1 to an improper fraction. Ans. y . 

21. Reduce 8|. 28. Reduce 14|. 

29. Reduce 25f. 30. Reduce 30f. 

81. Reduce 43yV 32. Reduce 61jV 

33. Reduce lOSf. 34. Reduce 210|^. 

35. Reduce 63 to 4ths. 36. Reduce 225 to llths. 

Cask IV. Reducing compound fractions to simple ones, 

37. Reduce | of | to a simple fraction. 

Suggestion. — Multiplying the two ^ 
numerators together, and the two de- 
nominators, i;ve have ,^ ; and ,^ re- I >^t= in- 
duced to its lowest terms is equal to ^^^ i3.= i ^^' 
\, which is the answer required. Hence, 

QVEST.— 91. How reduce a mixed number to an improper fraction ? Ch€. 
How express a whole number in the form of a fraction f How reduce a 
whole number to a fraction of a given d^mominator? 
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92« To reduce e&mpound fractions to simple ones. 
Multiply all the numerators together for a new nume- 
rator^ and all the denominators for a new denominator. 

Obs. If the example contains whole or mixed numbers, they must 
be reduced to improper fractions, before multiplying. 

38. Reduce J of | of 2i of 4 to an improper fraction. 
Solution,— The expression 2 J of 4=f of |; and 

39. Reduce ^ of J of J. 40. Reduce J of 4 of || of 5. 
41. Reduce ^ of ^f of W- -^2. Reduce f of fV of f of 3^. 
43. Reduce {i of f | of i|. 44. Reduce i of 4^ of 46. 

45. Reduce 6| of /r o^ A ^f 1 7. 

46. Reduce J| of j% of 2^ of 7f . 

Contraction hy Cancellation, 

47. Reduce ^ of | of J of 4 to a simple fraction. 

Suggestion, — Since the product Operation, 

of the numerators is to be divided 1^)55 
by the product of th^. denominators, 5 ^^ * ^^4 ^^ 7 ~ 28 
we cancel the factors 2 and 3, which 
are common to both. This divides the terms of the new 
fraction by the same number, and therefore does not 
alter its value. Then multiplying the remaining factors 
together, we have ^j, the answer required. Hence, 

93. To reduce com^^ound fractions to simple ones by 
Cancbllation. 

Cancel all the factors common to the numerators and 
denominators ; then multiply the remaining factors to- 
gether as before, 

48. Reduce | of 4 of f to a simple fraction. Ans, f . 

49. Reduce | of J of 4. 60. Reduce J of f of 4 of |. 

51. Reduce | off of f of 1^. 62. Reduce^of fVpf tt9^3. 

lOOgle 



Art& 92 — 96.] FBACTiONS. n* 

53. Keducey^of If of f of 5. 54. Reduce |f of f| o^J^ 
55. Reduce ^^ of ^ J of |f 56. Reduce H of H of Hf. 

57. Reduce if of 46 of 29|. 

58. Reduce J| of || of yVv of 48. 

59. Reduce |f of |f of } J of 84. 

60. Reduce 2 J of ^ of j\ of 110. 

Note, — ^For method of reducing Complez EroeCums to Simpla 
ones, see Art. 143. 

Cask V. — Reducing fractions to a common denominator, 

94i Two or more fractions have a common denami- 
natoTy when they have the same denominator. 

61. Reduce |, *, and | to« common denominator. 
Suggestion, — After each numera- ^, 

tor, we write all the denominators 

of the given fractions, except its --=:— ?— = . 

own, with the sign x between them, ^ 2x3x5 SO* 

and under each line place all the de- -= = — . 

nominators in like manner. Then ^ q ^ o ^ q 18 

performing: the multiplications indi- -= = — . 

cated, the products are equal to the 

given fractions, and are the answer required. Hence, 

95 • To reduce fractions to a common denominator. 

Multiply each numerator into all the denominators ex^ 
cept its oumjvr a new numerator^ and all the denomina- 
tors together for a common denominator, 

Obs. — Oompound fractions must be reduced to simple ones, and 
mixed numbers to improper fractions, before attempting to rednco 
them to a common denominator. 

62. Reduce J of f, 2 J, and 2 to a com. denominator. 

Suggestion, — I of |=f, 2i={, and 2 = f. Reducing 
f , }, and f to a common denominator, they become ^\, 
IJ, and If. Ans, 

QoTST. 95.— How reduce fractions to a common denominator? 



*I4 FBA0TI0N8. [SkCT. YI. 

Reduce the following to a common denominator. 
63. Keduce f, J, and j. 64. Reduce ^, f, and ^|. 
C5. Reduce f , 4, and /p. C6. Reduce fV> io and Jf . 
67. Reduce |f , 4^, and |f J. 68. Reduce Jj, #f, and ^Vir* 
69. Reduce ,V»?»andi of 17. 70. Reduce I, 4^, and f|. 

Case VI. — Reducing fmctums to their least common de- 
nominator, 

71. Reduce f , }, and f to the least com. denominator. 

Suggestion. — We first find the Operatiim. 

leastrcommon multiple of all the given « \ a " #1 " a 

denominators, which is 24 ; and this J\'~n — rr 

is the least common denominator re- ' 

quired. The next step is to reduce „ v o « \. V. . 
X ' c ^' ^ 4 4 ^ 43, 2x2x3x2=24 
the given fractions to twenty-fourths 

without altering their value. The denominator of the 
first fraction, is contained in 24, 6 times ; and multiplying 
both terms of the fraction J by 6, it becomes i|. The 
denominator 6 is contained in 24, 4 times ; and multi- 
plying the fraction f by 4, it becomes /^-. The denomi- 
nator 8 is contained in 24, 3 times ; and multiplying the 
fraction f by 3, it becomes if. Now ^}, ^^, and |f are 
equal to the given fractions f , f , and f . Hence, 

96. To reduce fractions to their least common de- 
nominator. 

I. Find the least common multiple of all the denomi- 
nators of the given fractions^ and it will he the least com- 
mon denominator, 

II. Divide the least comm^on denominator hy the de- 
nominator of each of the given fractions, and multiply 
the numerator by the quotient ; the products will be the 
nutnerators required. 

Quest. 96. — IIow reduce fractions to tho loast common denominator. 
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Art. 96.] fractions. Vd 

Obs. — ^If the example contains compound fractions, wJiole or 
mioc^ numbers, they must first be reduced to simple fractions, then 
all must be reduced to their lowest terms ; otherwise the least com- 
mon multiple of their denominators, maj not be the least common 
denominator. 

72. Reduce §-, J, | to the least common denominator. 

(Suggestion, — First find the least common multiple of the 
denominators, which is 2x3x2 = 1 2. Now Operation. 
12-T-3=4,and4x2=8,thel8tnumerator. 2)3^'^ 
12~4=3,and3x3=9,the2d " 3)3^^2^ 

12-f-6=2,and2x5=10,the3d " 1"2"1 

■^^- t\i A» and If. 
Reduce the following to the least common denominator. 
73. Reduce J, |, and |. ^ 74. Reduce f , |, and t\. 
75. Reduce J, |, and y^. 76. Reduce f , f , J, and /^. 
77. Reduce ^^, /j, and if 78. Reduce |},/2,4, and fy. 
79. Reduce ij, |i, and ^\. 80. Reduce i^, |, a, and 10. 
81. Reduce 4 of 14, and 3^. 82. Reduce JJ, 4|, and 27. 
83. Reduce if of y'V, and 16|. 84. Reduce | of 2|, and 4 JL. 
! 85. Reduce |, -^j, ||, and /^ to the common denomi- 

I nator 120. 

! 86. Reduce f , ■^^j le? and -^ to the common denomi- 

nator 144. 
' I 87. Reduce ^f , f i, and f | to the common denomi- 

I nator 1080. 

I 88. Reduce f , |f, and /j to thirty sixths. 

j 89. Reduce y\, f i, and Jf to one hundred and seconds. 

I 90. Reduce ij, i|, and i of f to hundredths. 

[ 91. Reduce j of |, |J, and ^ to ninety-sixths. 

92. Reduce i, f , and y\ to twenty-fourths. 

QuK&T.—Obs. When tho example contains compound fractions, whole oi 
mixed numbers, how proceed ? (^r^r^n]i> 
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ADDITION OF FRACTIONS. 

97 • If two or more fractions have a common denom- 
inator, the parts of a unit expressed by their numerators, 
are of -the same value or denomination^ and, therefore^ 
may be added like whole numbers. 

Ex. 1. A man gave J- of a dollar to one child, f to an- 
other, and f to another ; how much did he give to all ? 

Suggestion.-^Add the mi- Operation. 

merators, and place the sum 3 , ^ , i_L0 i^d 
over the common denominator. ■ « « « ' * ' 
Thus 2 eighths and 3 eighths are 5 eighths, and 5 aro 
10 eighths. But V- = l|> or li dollar. 

2. Add 4, 4, and ^. 3. Add J, |, and f . 

4. Add r\, A, and W- 5. Add ^l, j-J, and {j. 

6. A man bought ^ a barrel of flour at one time, | of 
a barrel at another, and J of a barrel at another ; how 
much did he buy in all ? 

Suggestion. — Reduce Operation. 

the fractions to a com- 1 x 3 x4= 12, 1st numerator 

2x2x4 = 16 2d 
mon denominator, and 3 ^ 2 x 3 = 1 8* 3d " 
add the numerators. The 2 x 3 x 4 = 24* com. denom. 
result |f = l|J, or lii. Ans. ^|, or 1^ bar. 

98« From tbese illustrations, we deduce the following 

RULE FOR ADDITION OF FRACTIONS. 

Reduce the fractions to a common denominator ; add 
their numerators^ and place the sum over the common de- 
nominator. 



Q,TR8T.— 98. What is the rule for addition of fractions? Oha. What must 
bo douo with compound fractions, whole and mixed numbers? 



^toogle 



Arts. 97, 98.] addition of fractions. 'J 7 

Obs. 1. Compound fractions must be reduced to simple OQes, 
v}koU and mixed numbers to improper fractions, and all of them to 
a common denominator, then add them as abova 

2. In adding mixed numbers, it is generally more convenient to 
add the whole numbers and fractional parts separately, and then 
unite their sums. 

3. The operation may frequently be shortened by reducing the 
given fractions to their least common denominator^ and adding their 
numerators. 

7. What is the sum of \ of |, 2 J, and 7 ? 

Suggestion, — \ of f =f , 2i=f , and 7 = f Operation. 
Kow reducing f, }, and |^ to a common do- f =-«- 
nominator as in the margin, and adding their J = |^ 
numerators, the result is ^^y , which is equal \z=zy^^, 
to 91 J, or 9t\. Ansr^W, ^^ ^tV 

8. Add I and J. 9. Add |, i, and |. 

10. Add 4, f, and i. 11. Add |-, ^V, and f 

12. Add ii If, and f . 13. Add ^V, h and if. 

14. Add ^x, I, and If 15. Add f|, ji, and ^f . 

16. Add A of f , I, and 7i. 17. Add 4|, 6^, and iTf 

18. Add 175 J, 20f and 43. 

19. Add I of 45, H of f, and 61. 

20. A grocer bought 3 chests of tea, one containmg 
125 J pounds, another 95} pounds, and the other 113^ 
pounds : how much did he buy ? 

21. A man gave 25f dolls, for a cow, 75f dolls, for a 
horse, 110^ dolls, for a buggy, and 86yV dolls, for a har- 
ness : how much did he pay for all ? 

22. If you spend 151 1 dolls, for clothing, 270^^ dolls, 
for board, and 83 J dolls, for traveling, what is the amount 
of your expenses ? 

23. The smaller of two numbers is 251 yV) and the 
difference between them is 135/^: what is the 
greater number ? r onal^ 
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SUBTRACTION OF FRACTIONS. 

99, When two fractions have a common denomtna- 
toTy the less numerator may he subtracted from the greater^ 
as in whole numbers, and the result placed over the com- 
rion denominator, will be the difference between them, 

Ex. 1. If I buy f J of an acre of land, and afterwards 
sell 1^1 of an acre, how much shall I have left ? 

Suggestion. — Taking 1 9 forty-fi fths from Qr^firat ' n 
27 forty-fifths, the remainder is ^^j of an a7_i9__8_ 

«««.. 4 5 45 4 5 

acre. 

2. From |i take ./g. 3. From ^f take jV- 

4. From ff take f f . 5. From j\\ take yVy ' 

6. From | of a yard of cloth, take J of a yard. 

Suggestion. — Since these Operation. 

fractions have not a common 3 ^ 4=12 ) 

denominator, it is plain that 1x5= 5 J ""^^^^^^8- 

one numerator cannot be taken 5 x 4:^:20 co m, denom. 

from the other. We, therefore, ^|— ^0 = 2^ y^^- •^'**- 
reduce them to a common de- 
nominator, then subtract as above. 

1 00. From these illustrations, we deduce the fol- 
lowing 

RULE FOR SUBTRACTION OF FRACTIONS. 

Reduce the fractions to a common denominator * sub- 
tract the less numerator from the greater, and place the 
remainder over the common denominator. 

Obs. 1. Compound fractions must be reduced to simple ones, 

QuKST. — ^100. What Is the rule for subtraction? Obs. What must be done 
"With compound fractions, whole and mixed numbers? How else are mixed 
nmubcs subtracted ? ^^^^^.^^^ ^^ GoOglc 



Arts. 99, 100.] subtraction of fractioks. 79 

wTiok and mixed numbers to improper fractions^ and all of ibcm to 
a common denominator^ as in addition. 

2. In subtracting mixed numbers, it is sOTaetimes more conve- 
nient to take the fi-actional part of the less from the fractional part 
of the greater, then the integral part of the less from that of the 
greater. (See Ex. 17.) 

3. In subtracting a proper fraction from a whole number, we 
may borrow a unit and take the fraction from this, then diminish 
the whole number by 1. 



v. From ii take |. 


8. From | take |. 


9. From |J take f . 


10. From f i take ^J. 


11. From fi take If. 


12. Fi'omif takei^. 


13. From || take f J. 
15. From ^V^ take |f . 
17. From 7^ take 2{. 


14. From 41 take If. 
16. From yViF *ake jj. 


Suggestion, — Reducing 
the mixed numbers to im- 
proper fractions, then to a 
common denominator 1 2, 
they become f| and fj. 


First Operation, 

7i=VrandV=ff 
2i=f,and.f = H 
\l-\l=r^ ov ^j\. Am. 


Or, reducing the fractimial parts Second Operation 
lo a common denominator 12, then 7^=7/^ 
subtract the numerator of the less ^^^ — ^^2 
from that of the greater. Ans, b^^ 


18. From 91 take 31-. 


19. From llf take 6f. 


20. From 12^ take 8|. 


21. From 18^ take lOf. 


22. From 4 take |. 


Ans, 31. 



23. From 9 take 2^. 24. From lof take 7. 

26. From | of 1 take i of i . Ans, -^^^tj- 

26. From | of | of a yard, take ^ of | of a yard. 

27. From ^ of 40 pounds, take \ of 50 pounds. 

28. FroTi J of 1 ^ nrles, take J of 7 mile^oOQle 



80 MULTIPLICATION OP FRACTIONS. [SeCT, VI. 

MULTIPLIOATION OF FRAOTIONS. 

101« Multiplying hy a fraction is taking a certain 
PORTION of the multiplicand as wxiny times^ as there are 
like portions of a u>nit in the multiplier. That is, 

Multiplying by ^, is taking 1 half of the multiplicand 
once. Thus, 6x^=3, 

Multiplying by ^, is takii^ 1 third of the multiplicand 
once. Thus, 6x^=2, 

Multiplying by f , is talcing 1 third of the multiplica'nd 
t mice. Thus, 6 x |- = 4, 

Ex. 1. If 1 quart of condensed milk is worth J of a 
dollar, how much are 4 quarts worth ? 

Analysis. — ^If 1 quart is worth f First Operation, 

dollar, 4 quarts are worth 4 times f 3 x4__12 ' 

dollar, and 4 times J are y-, or 1| 8 ""."s"' ^^ «• 

dollar. That is, we multiply the nu- ^tis. \\ dolls. 

merator by the whole number. 

Or, we may divide the denomi- a j r\ 

', ^, •', , , , ., Second Operation 

nator by the whole number, when it 

can be done without a remainder, =-, or 14^. 

for dividing the denominator multi- 
plies the value of the fraction. Hence, 

1 02« To multiply a fraction by a whole number. 

Multiply the numerator of the fraction by the whole 
number^ and write the product over the denominator. 

Or^ divide the denominator by the whole number, when 
this can be done without a remainder. 

Obs. a fraction is multiplied into a number eqtieX to Its denomi- 
naior by canceling the denominator. Thus, * x 7=4. 

2. Multiply i by Y. 3. Multiply ii by 9. 

4. Multiply -JL by 8. 5. Multiply f f by 10. 



QuKsr.— lOl. What ii nioant by multiplying by a 
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Arts. 101 — 103.] multiplication of fbaotions. 81 

6. Multiply J'j by 12. 7. Multiply If by 21. 

8. Multiply If by 16. 9. Multiply ^ by 23. 

10. Multiply yW by 31. 11. Multiply m by 83. 

12. What cost 5 yards of cloth, at 2| dollars ». 
yard ? 

Analysis, — Five yards will cost 6 Operation. 
times as much a 1 yard. Now, 5 2^ 

times ^ are i = 2|; 5 times 2 are 10, 5 

and 2 J are 12|. Hence, Ans, 12^ dolls. 

103« To multiply a mixed number by a whole one. 

Multiply the fractional part and the whole number 
separately, and unite the products. 

13. Multiply 12f by 6. 14. Multiply 21J by 9. 

16. Multiply 353 by 1. 16. Multiply 29} by 10. 

17. Multiply 45i by 12. 18. Multiply 63f by 21. 
19. What cost I of a pound of coffee, at 25 cents a 

pound ? 

Analysis » — Since 1 pound costs 25 I^rst Operation, 
cents, I of * pound will cost | of 25 3)25 cents, 

cents. Now, 1 third of 25 is 8^^, and ~8|^ 

2 thirds is 2 times 8^, or 16| cents. _2^ 

We divide the whole number by 3, Ans. 16| cents, 
and multiply the quotient by 2. 

Or, we may first multiply the Second Operation. 
whole number by 2, then divide 25 cents, 

this product by 3 ; for 1 third of ^ 

2 times 25 is obviously the same as 8)50 

2 times 1 third of it Hence, Ans. 16^ cents. 



QtTRST. — 102. How multiply a fraction by a whole number. Ob*. How is 
a fraction multiplied by a number equal to its denominator f 108. How mol' 
ttply a mixod number by a whole one ? /^ T 
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82 MULTIPLICATION OP FRACTIONS. [SeCT. YI. 

104. To multiply a whole number by 2l fraction. 

Divide the whole number 6y the denominator, and 
multiply the quotient by the numerator. 

Or, multiply the whole number by the num^ator, and 
divide the product by the denominator, 

Osa When the whole number cannot be divided by the denomif 
nator without a remainder, the latter method in generally preferred. 1 

20. Multiply 21 by |. 21. Multiply 19 by 4. . 

22. Multiply 31 by |. 23. Multiply 43 by #. j 

24. Multiply 39 by |. 25. Multiply 47 by \. 

26. Multiply 76 by ^j, 27. Multiply 91 by /j. 

28. What cost 2^ gallons of cider, at 31 cents a gall. I 

Analysis, — If 1 gallon cost 31 2)31 cents. 

cents, 2^ gallons "will cost 2^ times 31 2^ 

cents. Now, 2 times 31 are 62 ; and 62 

J of 31 is 16J, which added to 62, l^H 

makes 77j cents. Hence, ^ris. 77^ cents. 

105. To multiply a whole by a mixed number. 

Multiply first by the whole number, then by the frac- 
tion, and add the products together, 

29. Multiply 22 by 3|. 30. Multiply 46 by 4|. 
31. Multiply 58 by ^, 32. Multiply Q6 by 11|. 

33. At f of a dollar a pound, what will J of a pound 

of tobacco cost ? 

. , . ^. , Operation, 

Analysts.— SmcQ 1 pound a^^^^j, ^^ ^ a^^, 

costs f of a dollar, | of a pound ^ "^ *-^^' "^^ ^^' ^""^ 

will cost f of § doll., and J of f = 2®ir, or ^^ dollar. We 

multiply the numerators together and the denominators 

together, and the result ^\, reduced to the lowest terms 

is y3^ of a dollar. Hence, 

Quest. — ^104. IIow multiply a -whole nnrabor by a fraction ? 105. How 
multiply a whole by a mixed number ? C^ \ 
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Arts. 104 — 107.] hultipiioation of lUicriONS. 88 
106* To multiply infraction by infraction. 

Multiply the numerators together for a new numerator^ 
and the denominators together for a new denominator, 

Obs. — When the numerators and denominators contain eommon 
^tors, they should be canceled. 

34. What is the product of \ multiplied by |-| ? 

Suggestion, — Canceling the fac- Operation, 

tors 4 and 6 which are common, /^ 10 2 2 
the result is f . , $^1$' 8~3* 

35. Multiply | by |. 36. Multiply f by f . 
37. Multiply i by f , 38. Multiply ^^ by /j. 
39. Multiply tV ^7 if ^O- Multiply /^ by \\. 
41. Multiply If by J J. 42. Multiply || by \\. 

43. What is the product of 3^ by 2^ ? 

Analysis, — The mixed number Operation, 

3/p=H, and 31=1. Multiply the Hxf=W»or8. 
numerators together, and the denominators. 

Or, cancel the common factors, 8, 10, >^ ? — « 
then multiply. Hence, t^ It t'^ ' 

107. To multiply a mixed number by a mixed 
number. 

Reduce the mixed numbers to improper fractions^ and 
proceed as in multiplying a fraction by a fraction, 

43. Multiply 7 J by b\, 44. Multiply 6,^ by 7^. 

45. Multiply 21| by 16i. 46. Multiply 85/^ by 24|. 
47. Multiply 75f by 42f . 48. Multiply 91f by 63pV 

Quest.— 106. How is a fraction multiplied by a fraction? 107. How mul- 
tiply one mixed number by another ? 
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DIVISION OF FRACTIONS. 

Ex. 1. If 2 pounds of butter costs | of a dollar, what 
will 1 pound cost? 

Analysis, — Since 2 pounds costs a P^'^^ *^^* 

doll., 1 pound will cost ^ of | doll., 1±?-:? doll, 
which is f doll. ; we divide tlie nu- ^ ^ 
merator of the fraction J by the whole number 2, and 
set the quotient over the denominator. 

2. If 3 quarts of chestnuts cost f of a dollar, what 
will 1 qtiart cost ? 

Analysis. — In this case we cannot Operation, 
divide the numerator 2 by 3, without a ^ __^ joll. 
remainder. We therefore multiply the 3x3 9 
denominator by it, which divides the fraction. Hence, 

108* To divide 2k fraction by a wliole number. 

Divide the nuinerator hy the whole number^ when it 
can he done without a remainder. If not. 

Multiply the denominator hy the whole number, 

8. What is the quotient of | divided by 3 ? Ans. ^, 
4. Divide \^ by 2. 5. Divide f | by 5. 

6. Divide || by 10. V. Divide iJ by 11. 

8. Divide yVir V 1^- ^- I>ivide ||| by 60. 

10. At i of a penny a yard, how many yards of tape 
can you buy for f of a penny ? 

Analysis,— li J of a penny will buy Operation. 

1 yard, J of a penny will buy as many 4 "^t=3 yards, 
yards as 1 fourth is contained times in 3 fourths,. which 
is 3. That is, as the fractions have a common denomi- 
nator, we divide one numerator by the other. 



QuRST.— 108. How is a fraction divided by a whole number? t 
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AeTS. 108, 109.] DIVISION OF FRACTIONS. 86 

11. At I of a dollar a yard, how much silk can be 
bought for f of a dollar? 

Analysis. — Since these fractions ^ .. 

_r^ , . Operation. 

have different denominators, we . - , „ , , , 
11.. 1 1 i >< t=To> or It yd. 

invert the divisor, and proceed as 

in multiplication of fractions. Hence, 
109. To divide 2k fraction by & fraction. 

1. If the given fractions have a common denominator ^ 
divide the numerator of the dividend hy the numerator 
of the divisor, 

11. When the fractions have not a common denomina- 
tor^ invert the divisor, and proceed as in multiplication 
of fractions, 

Obs. 1. Compound fradions must be reduced to simple ones, 
and mixed nwribers to improper fractions. 

2. After inverting the diviso;*, the factors common to the nu- 
merators and denominators should be canceled. 

12. What is the quotient of || divided by | ? 
Suggestion. — Invert the divisor, 5, 10 ^ 5 

and cancel the common factors. 4, 1^ ^""4' 

13. Divide if by |. 14. Divide \i by \^. 

16. Divide a by If. 16. Divide j'^ by Jf 

17. Divide | of | of 6 J by f of Jy«-. Ans. %. 

18. Divide } of if by a of f . 

19. Divide I of 8i by f of W. 

20. Divide 4 of 28 by f of f of 5f 

21. Divide a of W of 7^ by |f of 40. 

22. At 6^ dollars a yard, how much cloth can be 
bought for 26| dolls. ' Ar^. 4J yds. 

23. Divide 22J by 6f . 24. Divide 38^ by yV 
25. Divide 16 J by a of 12. 26. Divide | of 20 by 2f . 

QiTBST. — 109. How is one fraction divided by another when they have a 
commno donominator ? How, when t>ey have not a common denominator ^ 



86 DIVISION OF F&AcnoNS. [Sect. VL 

27. At I of a dollar a pound, how many pounds of 
tea wil] 25 dollars buy ? 

Analysis. — If } of a dollar wUl buy 1 Operation, 
pound, 25 dollars will buy as many pounds 25 

as J is contained times in 25. We multi- 4 

ply the whole number by the denominator, 8)100 
and divide the product by the numerator. Ans, 33 ^ p. 

Or, we may reduce the whole number to the form 
of a fraction, and then divide it by the fraction. Thus^ 
25= V, and V-^l=¥ xi=->-|A or 33J pounds. 

no. To divide a whole number by 2k fraction. 

Multiply the whole number by the denominator^ and 
divide the product by the numerator. 

Or, reduce the whole number to the form of a fraction^ 
and proceed according to the rule for dividing a fraction 
by a fraction. 

Obs. When the divisor is a mixed number, it mast be reduced 
to an improper fraction, then proceed as above. 

28. Divide 115 by 4. 29. Divide 147 by J. 
30. Divide 180 by |f 31. Divide 218 by /y. 
32. Divide 228 by 15J. 33. Divide 360 by 204. 

1 
34. Reduce the complex fraction - to a simple one. 

Analysis. — The denominator of a ^ — a . a 

fraction is a divisor; hence the opera- f"" ^* 

tion is the same as dividing J by |. | xf =f, or 1|^. 
But to divide J by |, we invert the divisor, then multiply 
the numerators together and the denominators. Hence, 

111. To reduce a complex fraction to a simple one. 

Consider the denominator as a divisor, and proceed as 
in division of fractions. 

QnE8T.— no. now is a whole number divided byn fraettoi*-* 



Arts. 110, 111.] complex fractions. 87 

Obs. When complex fractions are reduced to simple ones, thej 
are added, subiraciedj multiplied, and divided, according to the pr»> 
ceding rules. 

35. 



Reduce 5f. 


36. Reduce — . 


37. Reduce -i, 
9 


Reduce |. 

9 


39. Reduce ||. 


25 

40. Reduce ---, 

tV 



EXERCISES IN FRACTIONS. 

1. If a man can earn ^^ of a dollar per day, how 
much can he earn in J of a day? 

2. If water runs 3| miles per hour, how far will it run 
i»12^ hours? 

3. What cost 48 J barrels of beef, at 16f dolls, a barrel ? 

4. How far can a man travel in 85^ days, if he travels 
Sd^ miles per day? 

5. What cost 58 J cheeses, at 4 J dollars apiece ? 

6. What cost 85^^unds of sugar, at 7y cents a pound? 
V. What cost 67J bu. of barley, at 65J cents a bu. ? 

8. A grocer sold J of 56 gallons of molasses, at j- of 
3 dollars a gallon : how much did it come to ? 

9. If I pay I of I of 28 dollai-s for a barrel of flour, 
how much must I pay for | of 3 J barrels ? 

10. A grocer sold some figs for ^f of a dollar, which 
was ^j of a dollar a pound : how many did he sell ? 

11. At 6 J cents apiece, how many oranges can be 
bought for 62^ cents? 

12. How much butter, at 18 J cents, a pound, can be 
bought for 95i cents ? 

13. A man traveled 125 J miles in 7} days : how far 
did he travel per day ? 

14. A lad having 87^ cents, spent it in candy, at 37^ 
cents a pound : how much did he buy ? 

15. A man spent J of 720 dollars for tobacco, which 
was I of J of a dollar a pound : how much did he get"? 
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SECTION VII. 
COMPOUND OR DENOMINATE NUMBERS. 

Art. 87. Simple Numbers are those wliicli express 
units of the same kind or denomination ; as, one, two, 
three ; 4 pears, 6 feet, <kc 

Compound Numbers are those which express units 
of different kinds or denominations ; as the divisions of 
money, weight, and nieasure. Thus, 6 shillings and 7 
pence ; 3 feet and 7 inches, <kc., are compound numbers. 

Note, — Compound Numbers are sometimes called Denominate 
Numbers. 

FEDERAL MONEY. 
88. Federal Money is the currency of the United 
States. Its denominations are. Eagles^ dollars^ dimes, 
cents, and mills. 

10 mills (wi.) make 1 cent, marked ct. 

10 cents ** 1 dime, " d. 

10 dimes ** 1 dollar, " doll, or ^ 

10 dollars " 1 eagle, " K 

89» The national coins of the United States are of 
three kinds, viz : gold, silver, and copper. 

1. The gold coins are the eagle, half eagle, and quarter 
eagle, the double eagle,* and gold dollar.* 

2. The silver coins are the dollar, half dollar, quarter 
dollar, the dime, half dime, and three-cent-piece. 

Quest.— 87. What are simple numbers ? What are compound numbers ? 
I9S. What is Federal Money 7 Recite the Table. 89. Of how many liiiuls are 
the coins of the United States? What are the gold coins 1 What are the 
»Uv«r coins 7 



Added by Act of 0)ugi«tis, Feb. 
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3. The copper coins are the cent and half cent. 
Mills are not coined. 

Obs. Federal money was established by Congress, August 8th, 
1786. Previous to this, English or Sterling money was the piinci< 
pal currency of the country. 

STERLING MONEY. 

90. English or Sterling Mtmey is the national cur- 
I jency of Great Britain. 

* 4 farthings {qr. or far.) make 1 penny, marked d, 

12 pence " 1 shilling, " «. 

20 shillings ' 1 pound or sovereign, £. 

21 shillings " 1 guinea. 

Obs. The Pound Sterling is represented by a gold coin, called 
a Sovereign. Its legal value, according to Act of Congress, 1842, is 
^.84 ; its intrinsic value, according to assays at the U. S. mint, is 
$4kMl. The legal value of an English shilling is 24}- cents. 

TROY WEIGHT. 

91« Trog Weight is used in weighing gold, silver, 
jewels, liquors, <fec., and is generally adopted in philo- 
sophical experiments. 

24 grains (gr,) make 1 pennyweight, marked pwt. 
20 pennyweighls " 1 ounce, ** oz, 

12 ounces " 1 pound, " Ih, 

I Note. — Most children have very erroneous or indistinct ideas of 

I the weights and measures in common use. It is, therefore, strongly 

recommended for teachers to illustrate them practically, by referring 
to some visible object of equal magnitude, or by exhibiting the ounce, 
the pound ; the linear inch, foot, yard, and rod j also a square and 
cvbic inch, foot, &c. 

Quest.— What are the copper coins ? Obs. When and by wbom was Federal 
Money established ? 90. What is Sterling Money ? Repent the Table. Obs. By 
what fa the Pound Sterling representetl ? What is Its legal value in (k>!l}ir8 and 
cents? What is the value o( an English shilling? 01. 1 1» what is Troy Weight 
used ? ReHf e Iho TnbU*. 
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AVOIRDUPOIS WEIGHT. 

92. Avoirdupois Weiyht is used in weighing groceries 
and all coarse ai'ticles ; as sugar, tea, coffee, butter, cheese, 
flour, hay, <&c., and all metals except gold and silver. 

16 drams {dr,) make 1 ounce, marked oz. 

16 ounces "1 pound, " lb, 

25 pounds " 1 quarter, " qr, 

4 quarters, or 100 lbs. " 1 hundred weight, cwL 
20 hund., or 2000 lbs. " 1 ton, marked T, 

Obs. 1. Gross weight is the weight of goods with the boxes, casks, 
or bags which contain them, and allows 112 lbs. for a hundred weight 
Net weight is the weight of the goods only. 
2. Formerly it was the custom to allow 112 pounds for a hundred 
weight, and 28 pounds for a quarter ; but this practice has become 
nearly or quite obsolete. The laws of most of the states, as well as 
general usage, call 100 lbs. a hundred weight, and 25 lbs. a quarter. 
In estimating duties, and weighing a few coarse articles, as iron, 
dye-woods, and coal at the mines, 112 lbs. are still allowed for a 
hundred weight.* Coal, however, is sold in cities, at 100 lbs. for a 
hundred weight. 

APOTHECARIES' WEIGHT. 

93. Apothecaries^ Weight is used by apothecaries and 
physicians in mixing medicines. 

20 grains (^r.) make 1 scruple, marked $c. or 3. 
3 scruples " 1 dram, " dr, or 5.' 

8 drams " 1 ounce, " oz, or %. 

12 ounces " 1 pound, " lb. 

Obs. 1. The pound and ounce in this weight are the same as the 
IVoy pound and ounce; the subdivisions of the ouTict are different. 
2. Drugs and medicines are bought and sold by acoirdupoU 
weight. 

QuKST.— 93. In what is Avoinlapois Weight used ? Recite the Table. Obs, 
Mrliat is gross weight f What is net weight ? How many pounds were for- 
merly allowed for a quarter ? How many for a hundred weight? 93. In what 
is Apothecaries Weight used ? Repeat the Table. Obs, To what are the Apo- 
thecaries' pound and ounce equal? IIuw are drugs and medicines bought 
and sold ? 
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LONG MEASURE. 

94. Long Measure is used in measuring length or 
distances only, without regard to breadth or depth. 

12 inches {in.) make 1 foot, marked ft 

3 feet " 1 yard, " yd, 

b\ yards, o' 16-jt feet " 1 rod, perch, or pole, r. or p, 
40 rods " 1 furlong, marked fur. 

8 furlongs, or 320 rods " 1 mile, ** m. 

3 miles " 1 league, " /. 

60 ffeoffraphical miles, pr ) , 

enLtute miles \" ^ <i«g'-««' " ^'9.ox\ 

360 deg, make a great cu-cle, or the circum. of the earth. 

Obs. I. 4 inches make a hand; 9 inches, 1 span ; 18 inches, 1 
enbit ; 6 feet, 1 Mhom ; 4 rods, 1 chain ; 26 Unl^, 1 rod. 

2. Long measure is frequently called linear or lineal measure. 
Formerly the inch was divided into 8 barleycorns; but the barley- 
corn, as a measure, has become obsolete. The inch is commonly 
divided either into eighths^ or tenths ; sometimes it is divided into 
twelfths^ which are called lirus, , 

CLOTH MEASURE. 

95. Cloth Measure is used in measuring cloth, lace, and 
all kinds of goods, which are bought or sold by the yard. 

2J inches (in.) make 1 nail, marked na. 



4 nails, or 9 in. 


" 1 quarter of a 


yard, 


" qr. 


4 quarters 


" 1 yard. 




" yd. 


' 3 quarters 


" 1 Flemish 3ll, 




♦* Fl. e. 


6 quarters 


" 1 English elL 




" F. e. 


6 quarters 


" 1 French ell. 




" Fe. 



QnBST.~04. In what is Long Measure used 1 Rep«nit the Table. Draw a 
Ifne an inch long upun your slate or black-board. Draw one two inches lonif. 
Draw another a foot long. Draw one a yard long. How long is your teacher's 
desk 1 How long is the school-room ? How wide ? Obs. What is Ijong Meas> 
ore flreqnently called 1 How is the Inch commonly divided at the preseoC 
day ? AS. In what is Cloth Measure used ? Repeat the Ttible. 
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Obs. Cloth measure it a specieft of long measure. The yard In 
the same io both. Cloths, laoes, <&<^ are bought and sold by the 
linear yard, without regard to their width. 

SQUARE MEASURE. 
96. Square Measure is used in measuring surfaces^ 
or things whose length and breadth are considered with- 
out regard to height or depth ; as land, flooring, plaster- 
ing, (fee. 
144 square in. {sq, in,) make 1 square foot, marked sq^ft 



9 square feet 
301 square yards, or ) 
272f square feet ) 

40 square rods 
4 roods, or 160 sq.rds. 
640 acres 



eq. yd. 



1 square yard, 
( 1 sq. rod, perch, 
f or pole, 

Irood, 

1 acre, 

1 square mile, 

Obs. 1. A aquart is a figure, which has /our equal sides, and all 
its angles vighM angles^ as seen in the adjoining diagram. Hence, 
2. A Square Inch is a square, whose sides 9 gq^f L=il ag. jfd. 



6q,f 

R, 
A. 
M. 



arc each a linear inch in length, 

A Square Foot is a square, whose sides 
are each a linear foot in length. 

A Square Yard is a square, whose sides 
are each a linear yard or three linear feet in 
length, and contains 9 square feet, as re- 
presented in the adjacent figure. 

3. In measuring land, surveyors use a 
chain which is 4 rods long, and is divided 
into 100 links. Hence, 25 links make 1 rod, and 1-^ inclfci 
make 1 link. 

This chain is commonly culled Owtter't Chain, from the name 
of its inventor. 

4 Square «iVfeasure is sometimes called Land Measure, becnuse 
H is UHctl in measuring land. 

QrrsT.— 06#. Of what is aoth Measure a species? 96. In what is Square 
Measure used? Repeat the Table. OA*. What is a square ? What is a square 

«*" TT Can you .ln,w « square foot ? A square vnrd ? 
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CUBIC MEASURE. 

97. Cubic Measure is used in measuring solid liodics, 
or things which have length, breadth, and thick nats; 
such as timber, stone, boxes of goods, the capacity of ' 
rooms, <&c. 
1 V 2 8 cubic inches (cu, in,) make 1 cubic foot, marked cu,ft. 

27 cubic feet 

40 feet of round, or > 



60 ft. of hewn timber, ' 
42 cubic feet 

16 cubic feet 



1 cubic yard, 
1 ton. 



1 ton of shipping, " 
1 cord foot, or a ,^ 
foot of wood, 

1 cord, " 



cu. yd, 
T. 
T. 
C.A 




^^„- 




8 cord feet, or 
128 cubic feet 

Obs. 1. A pile of wood 8 feet long, 4 feet wide, and 4 feet high, 
contains 1 cord. For 8 into 4 into 4=128. 27 cu. ft.=l cu. yd. 

2. A Cu6<j is a solid body bounded by 
nx equal squares. It is often called a hex- 
aedron. Hence, 

A Cubic Inch is a cube, each of whose 
sides is a square inch, as represented by 
the adjoining figure. 

A Cubic Foot is a cubp, each of whose 
■ides is a square foot 

3. The Cud)ic l\m is chiefly used for estimating the cartage and 
transportation of timber. By a ton of round timber is meant, such 
a quantity of timber in its rough or natural state, as when hewn, 
will make 40 cubic feet, and is supposed to be equal in weight to 
50 feet of hewn timber. 

4. The cubic ton or toad, is by no means an accurate or uniform 
standard of estimating weight; for, different kinds of timber, are of 
very different degrees of density. But it is perhaps sufficiently ac- 
curate'for the purposes to which it is applied. 



duKST.— 97. In what is Cubic Measure uaeil? Recite ihf^-^SS^^'lTo-fr 
lonsr, wide, and high, must a pile of wood be to loake a^ctiJAi 1^3^*ttf lHi .,^ 
cube ? What is a cubic inch T What is a cubic f<x»t ? ,jCun^)m df>|r aTtttiC 
ioch ou yoiu slate ? . '. . jr . % - ' * 
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WINE MEASURE. 
98» Wine Measure is used in measuring wine, alco- 
Lol, molasses, oil, and all other liquids except boer, ale, 
und milk. 

4 gills {^.) make 1 pint, marked pt. 

2 pints " 1 quart, " gt, 

4 quarts ** 1 gallon, " gal 

31i gallons " 1 barrel, " har.ovhhl. 

4l gallons " 1 tierce, " iter, 

63 gallons,or2bbls. " 1 hogshead, " hM. 

2 hogsheads " 1 pipe or butt, *' pi. 

2 pipes " 1 tun, " tun, 

Obs. The wine gallon contains 231 cubic inches. 

BEER MEASURE. 

99. Beer Measure is used in measuring beer, ale, and 
milk. 

2 pints {pt) make 1 quart, marked qt, 

4 quarts " 1 gallon, " gaL 

36 gallons " 1 barrel, " bar, or hbl. 

54 gals, or 1^ bbls. " 1 hogshead, " hhd, 

Obs. The beer gallon contains 282 cubic inches. In many places 
milk is measured by wine measure. ^ 

DRY MEASURE. 

100. Dry Measure is used in measuring grain, fruit, 
silt, &c. 

2 pints {pts,) make 1 quart, marked qt 

8 quarts " 1 peck, " pk, 

4 pecks, or 32 qts. " 1 bushel, " hu, 

8 bushels " 1 quarter, " qr, 

32 bushels " 1 chaldron, " ch. 

Note, — In England, 36 bushels of coal make a chaldron. 

Quest.— 98. In what is Wine Measure used ? Recite the Table. Obs. How 
many cubic inches in a wine gallon ? 99. In what is Beer IVk'asure tised ? 
Repeat the Table. Obs. How many cubic inches in a beer g:ilioii ? 
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TIME. 



101* Time is naturally divided into days and year$ ; 
tlie former are caused by the revolution of the Earth on its 
axis, the latter by its revolution round the Sun. 
60 seconds {sec) make 1 minute, marked min. 



CO minutes 




C( 


1 hour, " 


hr. 


24 hours 




(( 


1 day, 


d. 


7 days 




a 


1 week, « 


wk. 


4 weeks 




ct 


1 lunar month, " 


mo. 


1 2 calendar months, or ) 
365 -days, 6 hrs., (nearly,) ) 


(( 


1 civil year, " 


yr. 


13 lunar mo., or 62 weeks, 


u 


1 year, 


yr. 


100 years 




u 


1 century, " 


cen. 



Obs. 1. Time is measured by clocks, watched, chronometers, dials, 
hour-glasses, <fec 

2. A civil year is a legal or common year ; a period of time es 
tablished by government for civil or common pur]X)8e8. 

8. A solar year is the time in which the earth revolves round 
the sun, and contains 365 days, 5 hours, 48 min^ and 48 sec. 

4. A leap year, sometimes called bissextile, contains 866 days, 
and occurs once mfour years. 

It is caused by the excess of 6 hours, which the civil year con- 
tains above 365 days, and is so called because it leaps or runs over 
one day more than a common year. The odd day is added to Feb- 
ruary, because it is the shortest month. Every leap year, there- 
fore, February has 29 days. 

102. The names of the days are derived from the 
names of certain Saxon deities, or objects of worehip. Thus^ 

Sunday is named from the «tm, because this day was dedicated 
to its worship. 

Monday is named from the moon, to which it w;is dedicated. 

QrcsT. — 100. In what is Dry Measure used ? Recite the table. 10]. H<>^ 
{s Time naturally divided ? How are tlie Torrner caused ? How the lattt^r '. 
Repeat the Table. Oft*. How is Time measurwll What is a civil year ? .\ 
folar yonri A leap yearl How is I^eap Year caused ? To which month ii 
the odd dav added I From what are the names or Iho days dorivfHi ? 
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Tuetdatf is derived from Tuiiseo^ the Saxou ^o^ of war. 
WedMsday is derived from Wodeti, a deity of northera Europe. 
Thursday is from 7%^, the Danish god of Uiuiider, stormy <&e. 
Friday is from Friga^ the Saxon goddess of beauty. 
Saturday is from the plauet S^o^urM, to which it was dedicated. 

103* The following are the names of the 12 calendar 
months, with the number of days in each : 



January, 


(Jan.) the /irst montli, 


has 31 


February, 


(Feb.) 


" second 


<i 


"• 28 


March, 


(Mar.) 


*' third 


a 


** 31 


Apiil, 


(Apr.) 


" fourth 


u 


« 30 


May, 


(May) 


-fifth 


tt 


" 31 


June, 


(June) 


" dxtk 


u 


** 30 


July, 


(July) 


" seventh 


u 


« 31 


August, 


(Aug.) 


" eighth 


u 


** 31 


September, 


(Sept) 


" ninth ' 


M 


** 30 


October, 


(Oct.) 


" tenth 


U 


« 31 


November, 


(Nov.) 


" eleventh 


U 


** 30 


December, 


(Dec.) 


"• twelfth 


U 


" 31 



Obs. 1. Th.Q number of days in eadi month may be easily re- 
membered from the following lines : 

'< Thirty days hath September, 
April, Jmie, aud November ; 
February twenty-eight alone, 
All the rest have thirty-one ; 
Except in Leap Year, then is the time. 
When February has twenty-nine.'' 
2. The names of the calendar months were borrowed from the 
Romans, and most of them had a fanciful origin. Thus, 

JanM€uy was named tifter Janiu, a Roman deity, who was sup- 
posed to preside over the year, and the eommenoement of all 
cmdertaki]^. 

February was derived from /<96n«o, a Latin word which sigQifies 
to purify by sacrifice, and was so called because this month was 
devoted to the purification of the people. 

QrcsT.— M»3. What is the orufui of tho aaintMj of tho noontlia J 

Digitized by VjOOQIC 



f 



A UTS. 103 — 106.] NUMBERS. 97 

March was named after Mara, the Roman god of war ; and wai 
origioallj the first month of the Roman year. , 

April, from the Latin aperio, to open, was so called from th« 
opening of buds, blossoms, <&&, at this season. 

May was named after the goddess Maia, the mother of Mercury, 
to whom the ancients used to offer sacrifices on ihejirtl day ot 
this month. 

JwM was named after the goddess Juno, the wife of Jupiter. 

July was so called in honor of Julius Casar, who was born io 
this month. 

August was so called in honor of Augustus Casar, a Roman 
Emperor, who entered upon his first consulate in this month. 

September, firom the Latin numeral septem, seven, was so called, 
because it was originally the seventh month of the Roman year. 
It is the ninth month in our year. 

October, firom the Latin octo, eight, was so called because it was 
the eighth month of the Roman year. 

November, from the Latin novem, nine, was so* called because it 
was the ninth month of the Roman year. 

December, firom the Latin decern, ten, was so called because it 
was the tenth month of the Roman year. ^' 

104* The year is also divided \nUy four seasons of 
three months each, viz: Spring^ Summery Autumn or 
Fall, and Winter. 

Spring comprises March, April, and May ; Summer^ 
June, July, and August; Autumn xk Fall, September, 
October, and November ; Winter^ December, Jan. and Feb. 

CIRCULAR MEASURE. 
105* Circular Measure is applied to the divisions of 
the circle, and is used in reckoning latitude and longitude, 
and the motion of the heavenly bodies. 

60 seconds (") make 1 minute, marked ' 
60 minutes " 1 degree, " ° 

30 degrees " 1 sign, " #. 

12 signs, or 360° " 1 circle, ** c. 

QuKST.— 104. Name the seasons. 103. To what is Circular Measnro appltoU f 

Digitized by VjOOQIC 



98 



COMPOUND 



I Sect. VII. 



Obs. ]. Circular Measure if 
often called Angular Measure^ 
and is chiefly used by astrono- 
irers, navigators, and surveyors. 

2. The circumference of every 
c'n;le is divided, or supposed to 
b#» divided, into 3G0 equal parts, 
ciUled cUgretSj as in the sub- 
joined figure. 

3. Since a degree is TeH part 
Ot the circumference of a circle, 
it is obvious that its length 
must depend on the size of the circle 




270o 



MISCELLANEOUS TABLE. 

106* The following denominations not included m 
♦*ie preceding Tables, are frequently used. 



12 units m) 


ake 1 dozen, (doz,) 


12 dozen, or 144 


" 1 gross. 


12 gross, or 1728 


" 1 great gross. 


20 units 


" 1 score. 


56 pounds 


" 1 firkin of butter. 


100 pounds 


" 1 quintal of fish. 


30 gallons ^ 


" 1 bar. of fish in Mass. 


200 lbs. of shad or salmon 


" 1 bar. in N. Y. and Ct 


196 pounds 


" 1 bar. of flour. 


200 poimds 


" 1 bar. of pork. 


14 pounds of iron, or lead 


" 1 stone. 


21^ stone 


" Ipig. 


8 pigs 


« 1 fother. 


Obs. Formerly 112 pounds were 


allowed for a quintal. 



arKST.— Oft*. What is Circular Measure sometimes called "* By whom is it 
ehiefly used 1 Into what is the circumference of every circle divided ? On 
what does the length of a degree depend 1 106. How many units make • 
dozen 1 How many dozen a gross ? A great gross t How many units make 

a J 2 re ? Pounds a flrkin ? 
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PAPER AND BOOKS. 

1 07 • The terms, foliot quarto, octavo, &c., applied to 
books, denote the nvmher of leaves mto which a sheet 
of ]«aper is folded. 

24 sheets of paper make 1 quire. 

20 quires " 1 ream. 

2 reams " 1 bundle. 

6 bimdles " 1 bale. 

A sheet folded in two leaves, is called & folio. 
A sheet folded in four leaves, is called a quarto, or 4to, 
A sheet folded in eight leaves, is called an octavo, or 8vo. 
A sheet folded in twelve leaves, is called a duodecimo. 
A sheet folded in sixteen leaves, is called a 16mo. 
A sheet folded in eighteen leaves, is called an ISmo. 
A sheet folded in thirty-two leaves, is called a 32mo. 
A sheet folded in thirty-six leaves, is called a 3 6 wo. 
A sheet folded in forty-eight leaves, is called a 48mo. 

108* Previous to the adoption of Federal money in 
1786, accounts in the United States were kept in pounds 
shillings, pence, and farthings. 

In New England currency, Virginia, Ken- i 

tucky, Tennessee. Indiana, Illinois, Mis- >6 shil. make $1. 

souri, and Mississippi, ) 

In New York currency, North Carolina, i „ . .. . _ 

Ohio, and Michigan, | ^ «*^^- "^^^^ ^^' 

!n Pennsylvania currency, New Jersey,! 

Delaware, and Maryland, J ' ^ ' 

In Georgia currency and South Carolina, 4s. 8d. make SI . 
In Canada currency, and Nova Scotia, 5 shil. make $1. 

(liKST.— 107. When a sheet of paper is folded in two leaves, what is it 
culled ? When in four leaves, what 1 When in eight 1 In twelve 1 In 
sixteen 1 In eighteen 1 In thirty-«ix ? 106. Previona to the adoption of Fed- 
eral Money, in what were accounts kept in the U. S. ? How many shiUii^ 
make a dollar in N. E, currency 1 In N. Y. ciurency 1 In Penn. currency 1 
In Ceorfifia currency ? In Oanatla currency 1 
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Ob8. At the time Federal money was adopted, the colonial cut' 
reney or hiUa of credit issued by the colonies, had more or less dc^ 
predated in value : that is, a Colonial pound was worth less than a 
pound Sterling ; a colonial shilling, than a shilUng Sterling, &c. 
This depreciation being greater in some colonies than in othira 
gave rise to the diferent values of the State currencies, 

ALIQUOT PARTS OF $1 IN FEDERAL MONET. 



60 cents = $jt 
83i cents = ^ 
25 cents =. $| 
20 cents = $} 
16| cents = $i 



12i cents = li 

10 cents = $^ 

8i cents = $t^ 

6^ cents = ItV 

5 cents = $^ 



PARTS OF $1 IN NEW TORE CURRENCT. 



4 shillings = $^ 

2 shil. 8 pence = li 
2 shillings = || 



1 shil. 4 pence = tj- 
1 shilling =3 1^ 

6 pence = >tV 



Ob8. 1. In New York currency, it will be aeen, (Art. 108,) that 
A aix-pence, written 6d. = 6^ cents. 

Ashillmg, " Is. = 12} <' 

One (shil.) and 6 pence, " 1/6. = 18| " 
Two shillings, « 2to. = 25 " 

PARTS OF $1 IN NEW ENGLAND CURRENCT. 

8 shillings = $i 

2 shillings = |^ 

1 shil. and 6d. = $i 

Obs. 2. In New England currency, it will be seen, that 

A four-pence-half-penny, written 4id. = 6^ cents. 

A six-pence, • « 6d. = 8J " 

A nine-pence, " 9d. = 12} '* 

A shilling, «* Ig. =s 16| «« 

One (shil.) and six-pence, " 1/6. =25 " 

Two shillmgs, «* gs. = 33| «« 



1 shilling 


= $i 


9 pence 


= «* 


6 pence 


= tA 



QuKST.-Wbat are tbeaUqaotpartsofflln Federal Money 1 InNewYork 
eorrencyl In New Engtand curreney 1 What ara the aliquot parts of a pouiid 
Sterling t OfashilliuKi ^ t— i~ 
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ALIQUOT PARTS 


OF STERLING MONET. 


Parts of £1. 


Parts of Is. 


lOshU. = £i 


6 pence = ^ shil. 


6s. 8d. = £\ 


4 penpe = i shil. 


Sshil. = £i 


3 pence = \ shil. 


4shU, = £i 


2 pence = \ shil. 


8s. 4d. == £^ 


li pence = i shiL 


28. 6d. = £\ 


1 penny = tV shil. 


2 8ha. = £tV 


1 far. = \ penny. 


Is. 8d. = £Vj 


2 far. = i penny. 


IshU. = £^ 


3 far. = f penny. 


ALIQUOT PARTS OP A TON. 



10 hund. lhs.=i ton. 
5 hund. lbs.=-i- ton. 
4 hund. lbs.=i ton. 



2 hund. 2 qrs.=i ton, 
2 hund. lbs. =tV ton. 
1 hund. lbs. =iV ton. 



ALIQUOT PARTS OP A POUND AVOIRDUPOIS. 

2 ounces =i pound. 
1 ounce =tV pound. 

PARTS OF TIME. 

Parts of 1 month, 
15 days=i- month. 
10 daystrs-l^ month. 

6 days=-|- month. 

5 days=j' mcmth. 

3 days=tSr month. 

2 day8=TV month. 

1 day =-sV month. 



8 ounces =i pound. 
4 ounces=-}- pound. 

ALIQUOT 

I" year. 
:i year. 
:i year. 
:■}• year. 
:i year. 
=iyear. 
4 year. 
:-iV year. 



Par<« of 
6 months: 
4 months: 
3 months 
2 months 
IJ month : 
1^ month : 
1 month : 



auKST.— How many BhiUings in half a pound Ster.? Inafoorth? A fifth f 
A tenth ? A twentieth ? How many pence in half a shilling 1 In a third ? A 
fourth? A sixth 1 A twelfth? How many hundreds in half a ton? In a 
fourth? A fifth? A tenth? How many oiwcea in half a pound ? In a fourth 1 
An eiglith ? A sixteenth ? How many months in half a year ? In a third ? 
A fourth? A sixth? A twelfth? 
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102 FEDERAL MOITET. [SkCT. VIIL 

SECTION VIIL 

FEDERAL MONEY. 

1.1 0« Accounts in the United States are kept in dol- 
lars^ cents, and mills. Eagles are expressed in dollars, and 
dimes in cents. Thus, instead of 4 eagles, we say, 40 dol- 
lars ; instead of 5 dimes, we say, 50 cents, <fec. 

Ill* Dollars are separated from cents by placing a 
point or separatrix ( . ) between them. Hence, 

1 1 2« To read Federal Money. 

Call all the figures on the left of the point, dollars ; the 
first two figures on the right of the point, are cents ; the 
third figure denotes mills ; the other places on the right are 
parts of a mill. Thus, $5.2523 is read, 6 dollars, 25 
cents, 2 mills, and 3 tenths of a mill. 

Obs. 1. Since two places are assigned to eentSf when no cents 
are mentioned in the given number, two ciphers must be placed 
before the mills. Thus, 6 dollars and 7 mills are written $ 6.007. 

2. If the given number of cents is Um than. ten, a cipher must 
always be written before them. Thus, 8 cents are wi'itten .08, <feo. 

1. Read the following expressions : $83,635 ; $75.50. 
$126,607; $268.05; $382,005; $2160. 

2. Write the following sums: Sixty dollars and fifty 
cents. Seventy-five dollars, eight cents, and three mills. 
Forty-eight dollars and seve»i mills. Nine cents. Six 
cents and four mills. 

Quest.— 88. What is Federal Money? What are its denorainations? Re- 
cite the Table. 110. How are acouunts kept in the United States? Iluw uro 
Eagles expressed? Dimes? 111. How are dollars distinguished friun ceuUi 
and mills ? lliS. How do you read Federal Money ? Obs. How many placoa 
arc iiBiiigiied to cents? When the number of cents is less than ten, what moat 
b© done? When no cents are mentioned, what do you do ? 
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AbTS. 110 113.] FEDERAL MONEY. 103 

REDUCTION OF FEDERAL MONET. 

CASE I. 

Ex. 1. How many cents are there in 65 dollars ? 

Suggestion. — Since in 1 dollar there are Operation, 
100 cents, in .05 dollars there are 65 times as ^5 
many. Now, to multiply by 10, 100, <&;c.,we ^^^ 
annex as many ciphers to the multiplicand, ^^^0 cents. 
as there are ciphers in the multiplier. (Art 45.) Hence, 

1 1 3« To reduce dollars to cents, annex two ciphers. 
To reduce dollars to mills, annex three ciphers. 
To redtice cents to mills, annex one cipher, 

Obs. To reduce dollars and cents to cents, eroM <A« «t^ 0^ <ib//ar« 
and ike separatrix. Thus, $25.36 reduced to cents, become 2636 
cents. 

2. Reduce H to cents. -4m'. 400 cents. 

3. Reduce $15 to cents. 1, Reduce $96 to mills. 

4. Reduce $27 to cents. 8. Reduce $12.23 to cents. 

5. Reduce $85 to cents. 9. Reduce $86.86 to cents. 

6. Reduce $93 to cents. 10. Reduce $9,437 to mills. 

CASE II. 

1. In 2345 cents, how many dollars! 

Suggestion, — Since 100 cents make 1 dol- Operation, 
lar, 2345 cents, will make as many dollars 1|00)23|45 
as 100 is contained times in 2345. Now to Ans, $23.45 
divide by 10, 100, <kc., we cut oflf as many 
%ures from the right of the dividend as there are ciphci-s 
in the divisor. (Art 67.) Hence, 



QuB8i.~113. How are dollars reduced to cents t Dollars to mUlst Cents 
to mills ? Obs. Dollars and cents to cents ' 
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104 VKDXBAL M0KS1 [SbOT. TIIL 

114* To reduce oents to dollars. 

Paint off TWO figures on the right ; the figures remain- 
ing on the l^t express dollars ; the two pointed off^ cents, 

115* To reduce mills to dollars. 

Point off THREE figures on the right ; the remaining 
figures express dollars ; the first two on the right of the 
pointy cents ; the third one^ mills. 

116* To reduce mills to cents. 

Point off ONB figure on the rights and the remaining 
figures express cents ; the one pointed off^ mills. 

2. Reduce 236 cts. to dolls. 3. Reduce 21 63 cts. to dolls. 
4. Reduce 865 mills to dolls. 5. Reduce 906 mills to cts. 
6. Reduce 2652 cts. to dolls. Y. Reduce 3068 cts. to dolls. 

ADDITION OF FEDERAL MONEY. 
Ex. 1. What is the sum of $8,125, $12.67, $3,098, $11 ? 

Suggestion.— y^nid the dollare under ^^^^^^k 

dollars, cents under cents, mills under 12*67 

mills, and proceed as in Simple Addition. ' 3,093 

From the right of the amount point ofif 11.00 

three figures for cents and mills. ^^^^ $34,893 

1 17* Hence, we derive the following general 

BULB rOR ADDING FEDERAL MONEY. 

Write dollars under dollars, cents under cents, mills 
under mills, and add each column, as in simple numbers. 

Prom the right of the am^ount, point off as many figures 
for cents and mills, as there are plaices of cents and mills 
in either of the given numbers. 



QuKsT.r-114. How are cents reduced to dollars t 115. Mills to dollars t 117. 
How do yoa add Federal Money? How point off the amonntf 
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'» 



Qbs. If eit]^erof the gireD umnbera have fio^^^iB\fi ^tt^^^md,^ 
supply their place by ciphers. "^"^ ^^ _..„_1' 

(2.) (3.) (4.) (5.) 

$3'7 5.037 $4869.46 $760,275 $4607.375 

60.20 344.00 897.008 896.084 

843.462 6048.07 965.054 95.873 



(6.) (7.) (8.) (9.) 

$782,206 $609,352 $2903.76 $4668.253 

84.60 830.206 453.06 430.064 

379.007 408.07 25.89 307.60 

498.015 631.107 6842.07 7452.349 



10. What is the sum of $63,072, $843,625, and $71.60 ? 

11. Add $873,035, $386.23, $608,938, $169,176. 

12. Add 463 dolls. 7 cts.; 248 dolls. 15 cts.; 169 dolls. 
9 cto. 7 milk. 

13. Add 89 dolls. 8 cts.; 97 dolls. 10 ets. 3 mills; 40 
dolls. 6 cts. ; 75 dolls. 

14. Add 365 dolls. 20 cts. 2 mills; 68 dolls. 6 cts. 5 
mills ; 7 cts. 3 mills ; 286 dolls. ; 80 dolls. 6 mills ; 30 dolls. 
15 cts. 

15. A man bought a cow for $16,375, a calf for $4,875, 
and a ton of hay for $13.50 : how mucb did be pay for 
tbe whole ? 

' ] 6. A lady paid $23 for a cloak, $7,625 for a bat, $25.75 
for a mufl^ and $18 for a tippet : bow mucb did she pay 
for all ? 

17. A farmer sold a cow for $16.80, a calf for $4.08, a 
horse for $78, and a yoke of oxen for $63.18 : bow mucb 
did be receive for all ? 



QoR9T.—0kg, When any of tbe giren numbere have no cents expreBsecl 
how to their place supplied t ^ t 
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106 FBDKRAL 1I0NB7. [SbCT. VILL 

SUBTRACTION OF FEDERAL MONEY. 

Ex. 1. What is the diflference between $845,634, and 
186.087 f 

Suggestion, — Write the less number Operation, 
under the greater, dollars under dollars, $845,634 

&c., then subtract, and point off the an- 86.087 

swer as in addition of Federal Money. Ans. $759,547. 

1 18* Hence, we derive the following geneml 

RULE FOR SUBTRACTING FEDERAL MONEY. 
Write the less number under the greater, with dollars 
under dollars^ cents under cents, and mills under mills ; 
then subtract, and point off the answer as in addition 
of Federal Money, 

(2.) (3.) (4.) (5.) 

From $856,453 $960.78 $605,607 $6243.760 
Take $387.602 $463.05 78.36 327.053 

(6.) (7.) (8.) (9.) 

From 965.005 840.000 483.853 4265.76 

Take 87.85 878.457 48.76 2803.98 

10. From $86256.63 take $4275.875 ? 

11. From $100250, take $32578.867 ? 

12. From 1 dollar, subtract 11 cents. 

13. From 3 dolls. 6 cts. 7 mills, take 75 cents. 

14. From 110 dolls. 8 mills, take 60 dolls, and 8 cents. 
16. From 607 dolls. 7 cents, take 250 dolls, and 3 cts. 

16. A lad bought a cap for $2,875, and paid a five- 
dollar-bill : how much change ought he to receive back ? 

17. Henry has $7.68, and William has $9,625 : how 
much more has the latter than the former ? 

18. From $865275.60, take $340076.875. 



<iLB8T.~106. How do you subtract Federal Money ? How point off tb« 
answer 1 
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MULTIPLICATION OF FEDERAL MONEY. 

Ex. 1. What will 3 caps cost, at $1,625 apiece ? 

Suggestion, — Since 1 cap costs $1,625, Oiyeratiim 
8 caps will cost 3 times as much. We $1 625 

therefore multiply the price of 1 cap by 3, 3 

the number of caps, and point off three ^^. $i^87F 
places for cents and mills. Hence, 

1 1 9« Wheu^the multiplier is a whole number, we have 
the following 

RULE FOR MULTIPLYING FEDERAL MONEY. 

Multiply as in simple numbers, and from the right of 
the product^ point off as many figures for cents and mills ^ 
as there are places of cents and mills in the multiplicand, 

Obs. 1. In MultiplicatioD of Federal Money, as well as in simple 
uumhers, the multiplier must always be considered an abstract 
number. 

2. In business operations, when the mills are 6 or over, it is 
eustomary to call them a cent ; when under 6, they are disregarded. 

(2.) (3.) (4.) (5.) 
Multiply $633.75 $805,625 $879,075 $9071.26 
By 8 9 24 37 

(6.) (7.) (8.) (9.) 
Multiply $4063.36 $5327.007 $6286.69 $8265.68 
By 63_ 86 123 264 

10. What cost 8 melons, at 17 cents apiece ? 

11. What cost 12 lambs, at 87 cents apiece ? 

12. What cost 8 hats, at $3,875 apiece ? 

13. At $8.75 a yard, what will 9 yards of silk come to ? 

14. At $1,125 apiece, what will 11 turkeys cost? 

QuttST.— 119. How do you multiply Federal Money ? How point off the 
product? Obs, What must tho muUiplier always be considered 1 Wlien 
the mills are 5, or over, what is it customary t» call them 1 When leas than 
5, what may be done with them '* (^ ] 
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J4l. WlMit€nli2aAitthaMtia,at37icnlBifMeef 

18. What eost 46 <>rer-«oats, at $25.68 ajaeoe ! 

19. Wliateort69oxai,at$48.50aliettd! 

20. At f2a per acre, iHiat cort 65 acm of land ! 

21. At $*i5JSS Mfieeej what will 56 hones come to ? 

22. At ^ cectft a ndle, what wiD it eost to ride 100 
mikas! 

23. A fanner sold 84 boshds of i^if^ at 87^ cents per 
btttbd : what did they come to f 

24. If I paj t6J3l\ po" week far board, how much will 
it cost to board 52 we^ ! 

DIVISION OF FEDERAL MONEY. 
Ex. 1. If you paid $18,876 fiw 3 barrels of flour, bow 
much was that a bairel f 

StiggesUon. — Since 3 barrels cost $18.- Operation 
876, 1 barrel will cost 1 third as mucL o\ *i o ofja 
We therefore divide as in simple division, j. ^^qq 
and point off three places for cents and 
mills, because there are three in the dividend. Hence, 

1 30« When the divisor is a whole number, we have 
the following 

RULE FOR DIVIDINa FEDERAL MONEY. 
Divide as in simple numbers^ and from the right of the 
quotient^ point off ae many figures for cents and Trills^ as 
there are places of cents and mills in the dividend. 

Obs. When the dividend contains no cents and mills, if there 
is a remainder annex three eiphert to it , then divide as before, 
and point off three figures in the quotient. 

QiTBMT.— ISO. How do you diride Federal Money ? How point off ttia 
qaoU«ni 1 Oba, When the diridend contains no cents and ml|l8, howj|>iocwMt 1 
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AUT. 120.1 FJCDSBAL MONET. 109 

Note, — ^For a more eomplete deyelopment of tntUtipHcaiion and 
Jitfision of Federal Money, the learner is referred to the author's 
Practical and Higher Arithmetics. 

When the multiplier or divisor contain decimals, or cents and 
mills, to understand the operation fully, requires a thorough 
knowledge of Decimal Fractions, a subject which the limits of this 
work will not allow us to introduce. 

(2.) (3.) (4.) 

6) $856.272. 8) $9567.648. 9) $7254.108. 

5. Divide $868.36 % 27. 6. Divide $3674.65 by 38. 

7. Divide $486745 by 49. 8. Divide $634.07^ by 56. 

9. Divide $6634.26 by 60. 10. Divide $6340.73 by 78. 
11. Divide $7643.85 by 83. 12. Divide $4389.76 by 89. 
13. Divide $836847 by 94. 14. Divide $94321.62 by 97. 

15. A man paid $2563.84 for 63 sofas : what was that 
apiece ? 

16. A miller sold 86 barrels of flour for $626.60 : how 
much was that per barrel ! 

17. K a man pays $475.56 for 65 barrels of pork, what 
is that per barrel ? 

18. A man padd $1875.68 for 93 stoves : how much 
was that apiece ? 

19. If $2682.56 are equally divided among 100 men, 
how much will each receive ? 

20. A cabinet-maker sold 116 tables for $968.75 : how 
much did he get apiece ? 

21. A former sold 168 sheep for $465 : how much did 
he reo&ive apiece for them i 

22 A miller bought 216 bushels of wheat for $375.50 : 
how much did he pay per bushel? 

28. If $2368.876 were equally divided among 848 per 
sons, how much would each person receive ? 
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ISbct. IX. 



SECTION IX. 



REDUCTION. 



Art. 12 1« Reduction is the process of changing 
Compound Numbers from one denomination into another, 
without altering their value. 

REDUCING HIGHER DENOMINATIONS TO LOWER. 

122. Ex. 1. Reduce £2, to farthings. 

Suggestion. — First reduce the 
given pounds (2) to shillings, by 
multiplying them by 20, because 
20s. make £l. Next reduce the 
shillings (40) to pence, by multi- 
plying them by 12, because 12d. 

make Is. Reduce the pence (480) 

to farthings, by multiplying them -^^- ^^20 farthings, 
by 4, because 4 far. make Id. 

2. Reduce £l, 2s. 4d. and 3 far. to farthings. 

Suggestion. — In this example Operation. 

there are shillings, pencei and far- 
things. Hence, when the pounds 
are reduced to shillings, the given 
shillings (2) must be added men- 
tally to jthe product. When the 
shillings are reduced to pence, the 



Operation, 
£2 
20s. in £1. 
40 shiUings. 
12d. in Is. 

480 pence. 
4 far. in Id. 



£ s. d. far. 
12 4 3 
20s. in £1. 
22 shillings. 
12d. in Is. 



268 pence. 
4 far. in Id 

g.ven pence (4) must be added ; ^„,.^[o75 farthings 
and when the pence are reduced to 
farthing-i, the given farthings (3) must be added. 



acK8T.~]31. What is reduction ? 132. Ex. 1. How rednoe ponnda to shll 
lings? Why multiply by 20 1 How are shilMngs n-duced to pcnnc? Why 1 
How pence to far things I Whj? ^ r 
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Arts. 121 — 124.] REDUcrriow. Ill 

Obs. In these examples it is required to reduce higher denomi' 
nations to lower ^ as pounds to shillings, shillings to pence, <ka 

1 23* The process of reducing higher denominations 
to lower^ is usually called Reduction Descending. , 

It consists in successive multiplicatlonSy and may with 
propriety be called Reduction by Multiplication. 

124* From the preceding illustrations we derive the 
following 

RULE FOR REDUCTION DESCENDING. 

Multiply the highest denomination given by the num- 
ber required of the next lower denomination to make onb 
of this higher^ and to the product^ add the given number cf 
this lower denomination. 

Proceed in this manner with eax:h successive denominch 
tion, till you come to the one required, 

EXAMPLES. 

3. Reduce 4 miles, 2 fur., 8 rods and 4 feet to feet. 

Operation, 

Suggestion. — Having reduced the m,fur. r, ft, 

miles and furlongs to rods, we have 
1368 rods. We then multiply by ^If 1 

16^, because 16^ feet make 1 rod. ^q ^^' 

(Art. 94.) Now ICi is a mixed 2)1368 rods, 

number; we therefore fii*st multi- ]gi 

ply by the whole number (16), 8212" 

then by the fraction (i), and add 1363 

the products together. (Art 84.) 684 

Jns, 22576 feet. 



Qttbst. — 123. What is reducing coinponnd numbers to lower denomlnalionrs 
nftually called? Which of the ruiidHiueiital rules is employed In ro«!iiclJou 
dsfc -uding? 124. What is the rn\e for Reduction Dtjsce^tlinsf ? r^^^^]^ 
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112 REDUCTION. [Sect. IX. 

'4. In £5, 168. ^d., how many farthings ? A»s, 5^96 far. 
6. In £18 how many pence? 
6. In £23, 9s., how many shillings ? 
1. In I7s. 2d. 3 far., how many farthings? 

8. Reduce 5 lbs. 6 oz. Troy weight, to grains. 

Ans. 31680 grs. 

9. Reduce 13 lbs. Troy, to ounces. 

10. Reduce 4 lbs. 3 oz. Troy, to penny weights. 

11. Reduce 15 oz. 6 pwts. 4 grs. Troy, to grains. 

12. In 2 cwt. 3 qrs. 7 lbs. 4 oz. 3 drams, avoirdupois 
weight, how many drams ? Ans, 72259 drams. 

18. In 13 lbs. 4 oZ. avoirdupcNS, how many ounces ? 

14. In 2 qrs. 17 lbs. avoirdupois, how many pounds? 

15. In 6 lbs. 12 oz. avoirdupois, how many drams? 

16. In 12 cwt. 1 qr. 6 lbs. avoir., how many oimces? 

17. In 16 miles, how tnany rods? 

18. In 28 rods and 2 feet, how many inches ? 

19. In 19 fur. 4 rods and 2 yds., how many feet ? 

20. In 25 leagues and 2 m., how many rods ? 

21. Reduce 14 yards cloth measure to quarters. 

22. Reduce 21 yards 2 quarters to nails. 

23. Reduce 17 yards 3 quarters 2 nails, to nails. 

24. How many quarts m 23 gallons, wine measure ? 

25. How many gills in 30 gallons and 2 quarts ? 

26. How many gills in 63 gallons ? 

27. How many quarts in 41 hogsheads? 

28. How many pecks in 45 bushels ? 

29. How many pints in 3 pecks and 2 quarts ? 

30. How many quarts in 52 bu. and 2 pecks ? 

31. How many hours in 15 weeks? 

32. How many minutes in 25 days ? 

33. How many seconds in 265 hours ? 
84. How many minutes in 52 weeks ? 
35. How many seconds in 68 days ? 
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REDUCING LOWER DENOMINATIONS TO HIGHER.* 

1 25« £x. 1. Reduce 1920 farthings to pounds. 

Suggestion, — First reduce the given far- Operation, 
things (1920) to pence, the next higher 4)1920 far^ 
denomination, by dividing them by 4, be- 12)480d. 
cause 4 far. make Id. Next reduce the 20)403. 

pence (480) to shillings, by dividing them £2 Ans, 

by 12, because 12d. make Is. Finally, re- 
duce the shillings (40) to pounds, by dividing them by 20, 
because 20s. make £l. The answer is £2. That is, 1920 
far. are equal to £2. 

2. In 1075 farthings, how many pounds? 

Suggestion. — In dividing the Operation, 

given farthings by 4, there is a 4)1076 far. 
remainder of 3 far., which should 12)268d. 3 far. over, 
be placed oh the right. In di- 20)228. 4d. over, 

viding the pence (268) by 12, £l, 2s. over, 

there is a remainder of 4d., which Ans, £l, 2s. 4d. 3 far. 
should also be placed on the 

right In dividing the shillings (22) by 20, the quotient 
is £l and 2s. over. The last quotient with the several 
remainders is the answer. That is, 1075 far. are equal to 
£1, 2s. 4d. 3 fiir. 

Obs. In the last two examples, it is required to reduce lower de- 
DominatioDA to higher^ as farthings to pence, pence to shillings, ^a 
The operation is exactly the reverse of that in Reduction Descending. 

1 26* The process of reducing lower denominations to 
higher is usually called Reduction Ascending. 

It consists in successive divisions^ and may with propri- 
ety be called Reduction hy Division. 

QuK8T.~125. Ex. 1. How are farthings reduced to pence ? Why divide by 4 7 
How reduce pence U> shillings 1 Why? How shillings to pounds? Why? 
126. What is reducing compound numbers to higher denominations usually 
called 1 Which of the fundamental rules is employed in Redui^n Ascending 1 
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*137* From the preceding illustrations we derive the 
following 

RULE FOR REDUCTION ASCENDING. 
Divide the given denomination by that number which it 
takes of this denomination to make onb of the next higher. 
Proceed in this munner with each successive denomination, 
till you come to the one required. The last quotient, with 
the several remainders, will be the answer sought, 

138* Proof. — Reverse the operation ; that is, reduce 
boAik the ans^ver to the original denominations, and if the 
result correspond with the numbers given, the work is right, 

Obs. Each remainder is of the same denomination as the divi- 
dend from which it arose. (Art. 51, Obs. 2.) 

EXAMPLES. 

3. In 429 feet, how many rods ? Operation, 
Suggestion, — ^We first reduce the feet 3 )429 feet. 

to yards, then reduce the yards to rods 5i)143 yds. 

by dividing them by 5^. (Art. 86.) 2 2 

Or, we may divide the given feet by 11 )286 

16^, the number of feet in a rod, and the Ans, 26 rods 
quotient will be the answer. 

Proof, 

We first reduce the rods back to yardsj 26 rods. 

(Art. 84,) then reduce the yards to feet. 5^ 

The result is 429 feet, which is the same 130 

as the given number of feet. 13 

Or, we may multiply the 26 by 16^, 143 yds. 

and the product will be 429. 3 

429 feet. 

4. Reduce 256 pence to pounds. Ans, £l. Is. 4d. 

5. Reduce 324 pence to shillings. 

QuBST.— 127. What is the nile for reduction ascending? 128. Hovr b r» 
doctluu proved 1 Obs. Of what denomination is each remaindor 1 
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6. Reduce 960 farthings to sliillings. 
Y. Reduce 1250 farthings to pounds. 

8. In 265 ounces Troy weight, how many pounds? 

9. In 728 pwts., how many pounds Troy ? 

10. In 548 grains, how many ounces Troy ? 

11. In 638 oz. avoirdupois weight, how many pounds? 

12. In 736 lbs. avoirdupois, how many quarters? 

13. In 1 675 oz. avoirdupois, how many hundred weight ? 

14. In 1000 drams avoirdupois, how many pounds? 

15. In 4000 lbs. avoirdupois, how many tons? 

16. How many yards in 865 inches? 

17. How many rods in 1000 feet? 

18. How many miles in 2560 rods? 

19. How many miles in 3261 yards? 

20. How many leagues in 2365 rods ? 

EXAMPLES IN REDUCTION ABOENOINO AND DESCENDING. 

129« In solving the following examples, the pupil 
must fii*st consider whether the question requires higher 
denominations to be reduced to lower, or lower denomina- 
tions to higher. Having settled this point, he will find no 
difficulty in applying the proper rule. 

FEDERAL MONEY. (Art. 88.) 

1. In 3 dollars and 16 cents,. how many cents ? 

2. In 81 cents and 2 mills, how many mills? 
8. In 245 cents, how many dollars ? 

4. In 321 mills, how many dimes? 
6. In 95 eagles, how many cents ? 

6. In 160 dollars, how many cents ? 

7. In 317 dollars, how many dimes? 

8. In 4561 mills, how many dollars? 

9. In 8250 cents, how many eagles ? 

10. In 61 dolls., 12 cts., and 3 mills, how many mills? 
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STERLING MONEY. ^Art. 90.) 

11. Reduce £17, 16s. to shillings. 

12. Reduce 19s. 6d. 2 far. to farthings. 

13. Reduce 1200 pence to pounds. 

14. Reduce 3626 farthings to shillings. 

15. Reduce £19 to farthings. 

16 Reduce 2880 farthings to shillings. 

17 Reduce £21, 3s. 6d. to pence. 

18 Reduce 3721 farthings to pounds. 

TROY WEIGHT. (Art. 91.) 

19. In 7 lbs., how many ounces? 

20. In 9 lbs. 2 oz., how many pennyweights ? 

21. In 165 oz., how many pounds? 

22. In 840 grains, how many ounces ? 

23. In 3 lbs. 5 oz. 2 pwts. 7 grs., how many gi-ains t 

24. In 6860 grains, how many pounds? 

' AVOIRDUPOIS WEIGHT. (Art. 92.) 

25. In 200 oz., how many pounds ? 

26. In 261 lbs., how many ounces? ' 

27. In 3 tons, 2 cwt., how many pounds? 

28. In 1 cwt. 2 qrs., how many ounces ? 

29. In 1000 oz., how many pounds? 
80. In 4256 lbs., how many tons ? 

APOTHECARIES' WEIGHT. (Art. 93.) 

31. Reduce 45 pounds to ounces. 

32. Reduce 71 oz. to scruples. 
83. Reduce 93 lbs. 2 oz. to grains. 

34. Reduce 165 oz. to pounds. 

35. Reduce 962 drams to pounds. 

LONG MEASURE. (Art. 94.) 

36. In 636 inches, how many yards ? 
87. In 763 feet, how many rods? 

Digitized by VjOOQIC 



Art. 129.] reduction. 117 

38. In 4 miles, how many feet ? 

39. In 18 rods 2 feet, how many inches ? 

40. In 1 760 yards, how many miles ? 

41. In 3 leagues, 2 miles, how many inches? 

CLOTH MEASURE. (Art. 95.) 

42. How many yards in 19 quarters? 

43. How many quarters in 21 yards and 3 quarters'? 

44. How many nails in 35 yards and 2 quarters ? 

45. How many Flemish ells in 50 yards ? ; 

46. How many English ells in 50 yards ? 

47. How many French ells in 60 yards ? 

SQUARE MEASURE. (Art. 96.) 

48. In 65 sq. yards and 7 feet, how ihany fe^t ? 

49. In 39 sq. rods and 15 yds., how many yards? 

60. In 27 acres, how many square feet? 

61. In 345 sq. rods, how many acres ? 

62. In 461 square yards, how many rods? 

63. In 876 sq. inches, how many sq. feet? 

CUBIC MEASURE. (Art. 97.) 

64. In 48 cubic yards, how many feet ? 

65. In 54 cubic feet, how many inches ? 

66. In 26 cords, how many cubic feet ? 

. 67. In 4230 cubic inches, how many feet ? 
68. In 3264 cubic feet, how many cords ? 

WINE MEASURE. (Art. 98.) 

59. Reduce 94 gallons 2 qts. to pints. 

60. Reduce 68 gallons 3 qts. to gills. 

61. Reduce 10 hhds. 15 gallons to quarts. 

62. Reduce 764 gills to gallons. 

63. Reduce 948 quarts to hogsheads. 

64. Reduce 896 gills to sjallons. 
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BEER MEASURE. (Art. 99.) 

65. How many quarts in 11 hogsheads of beer? 

66. How many pints in 110 gallons 2 qts. of beer ? 

67. How many hogsheads in 256 gallons of beer? 

68. How many barrels in 320 pints of beer? 

69. How many pints in 46 hlids. 10 gallons ? 

70. How many hhds. in 2592 quarts ? 

DRY MEASURE. (Art. 100.) 
*Jl. In 156 pecks, bow many bushels? 
Y2. In 238 quarts, how many bushels ? 

73. In 360 pints, how many pecks ? 

74. In 58 bushels, 3 pecks, how many pecks ? 

75. In 95 pecks, 2 quarts, how many quarts ? 

76. In*873 quarts, how many bushels? 

77. In 100 bushels, 2 pecks, how many pints? 

TIME. (Art. 101.) 

78. How many minutes in 16 hours ? 

79. How many seconds in 1 day ? 

80. How many minutes in 365 days ? 

81. How many days in 96 hours ? 

82. How many days in 3666 minutes ? 

83. How many seconds in 1 week ? • 

84. How many years in 460 weeks ? 

CIRCULAR MEASURE. (Art. 105.) 

85. Reduce 23 degrees, 30 minutes to minutes. 

86. Reduce 41 degrees to seconds. 

87. Reduce 840 minutes to d^rees. ■ 

88. Reduce 964 ininutes to signs. 

89. Reduce 2 signs to seconds. 

90. Reduce 5 signs, 2 degrees to minutes. 

91. Reduce 960 seccmds to degrees. 

92. Reduce 1800 minutes to signs. 
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93. In 45 guineas, bow many farthings ! 

94. In 60 guineas, how many pounds ? 

95. In 62504 pence, how many guineas t 

96. In j684, how many guineas ? 

97. How many grains Troy, in ^6 lbs* 1 oz. 5 p?rt3. ! 

98. How many pounds Troy, in 825630 grains ? 

99. Reduce 62 lbs. 10 pwts. to gi'ains. 

100. In 16 tons, 1 1 cwt. 9 lbs., avoir., how many pounds ? 

101. Reduce 782568 ounces to tons. 

102. In 18 rods, 2 yds. 3 ft. 10 in., how many inches ! 

103. How many feet in 3 leagues, 2 miles, 12 rods ? 

104. In 2738 inches, how many rods ? 

105. In 2 tons, 3 cwt 2 qrs. 15 lbs., how many ounces ? 

106. Reduce 53 lbs. 11 pwts. 10 grs. Troy, to grains. 

107. How many English ells in 45 yards ? 

108. How many yards in 45 English ells ? 

109. How many Flemish ells in 54 yards f 
^ 110. How many French ells in 60 yards ? 

111. In 13 m. 2 fur. 6 ft.. 7 in., how many inches ! 

112. In 84256 feet, how many leagues ? 

113. In 135 bu. 3 pks. 2 qts. 1 pt. how many pints ? 

114. In 84650 pints, how many quai*tei*s f 

115. How many gills in 48 hfads. 18 gal. wine measure ! 

116. How many pipes in 98200 quarts? 

117. How many seconds in 15 solar years ? 

118. How many weeks in 8029200 seconds? 

119. How many square feet in 82 acres, 36 rods, 8 yds. ? 

1 20. How many cords of wood in 68600 cubic inches ? 

121. How many inches in 10 cords and 6 cubic feet ? 

122. In 246 tons of round timber, how many inches ? 

123. In 65200 square yards, how many acres? 

124. In 8 signs, 43 deg. 18 sec, how many seconds ? 

125. In 75260 minutes, how many signs ? 
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COMPOUND ADDITION. 

Art. 129« Compound Addition is the prooesa of 
uniting two or more compound numbers in one sum. 

Ex. 1. What is the sum of £2, Ss. 4d. 1 far.; £l, 6s. 
Od. 3far.; £7, 9s. W. 2 far. 

Suggestion, — First write the Operation, 

numbers under each other, pounds £ 5, d, far. 

under pounds, shillings under shil- 2 " 4 '^ 4 " 1 

lings, (fee. Then, beginning with 1 " 6 ' 9 3 

the lowest denomination, we find 



Y " 9 '"7 " 2 



the sum is 6 farthings, which is -^^^ H ^ ^ ^ 
t .jUal to 1 penny and 2 far. over. Write the 2 far. under 
the column of farthings, and carry the Id. to the column of 
pence. The sum of the pence is 21, which is equal to Is. 
and 9d. Place the 9d. unde^ the column of pence, and 
carry the Is. to the column of shillings. The sum of the 
shillings is 20, which is equal to £l and nothing over. 
Write a cipher under the column of shillings, and carry the 
£1 to the column of pounds. The sum of the pounds is 
11, which is set down in fulL 

130« Hence, we derive the following general 

RULE FOR COMPOUND ADDITION. 

I. Write the numbers so that the same denominations 
shall stand under each other, 

II. Beginning at the right hand, add each column sepo" 
rately, and divide its sum by the number required to make 
ONB of the next higher denomination. Setting the remain- 
der under the column added ^ carry the quotient to the next 
column, and thus proceed as in Simple Addition, (Art. 23.) 

Proof. — The proof is the same as in Simple Addition. 

QuKBT.— 139. What is Componod Addition) 130. How do yon wrile oom- 
pound numbers for addition 1 Wliore do you begin to add, and how pro* 
ceed t How is Compound Addition proved 1 
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(2.) (3.) (4.) 

£ 9. d. far. lb, oz. pwt, gr, m, r. ft. in, 
13 6 2 2 5 7 4 7 15 20 8 . 
3 083 205 19 6487 
9 18 91 6803 9644 



U 3 2^n«.ll 1 13 2 ^««. 22 27 1 Ans 

(6.) (6.) (7.) 

£ 9. d. far. lb, oz, pwt. gr. r. yd. ft. in. 

10 17 1 17 10 18 5 4 4 2 6 

19 6 52 8928 6602 

7 8 2 10 4 11 3 6 8 14 

3 2 6 3 21 11 16 6 2 3 2 5 

(8.) (9.) (10.) 

ewt, qr. lb, oz. wk. d, hr, min. yd, qr. na. in; 

5346 13 4 19 30 6312 

6298 15 13 16 3234 

8172 73 5 10 7024 

6 9 6 12 14 25 5 112 

11. Add 4 tons, 5 cwt. 3 qrs. 2 lbs. 10 oz. 4 drs. ; 6 
tons, 4 cwt 17 lbs. 15 oz. 9 drs. ; 3 tons, 2 cwt. 1 qr. 15 lbs. 

12. Add 4 bhds. 10 gals. 3 qts. 1 pt. ; 15 bbds. 19 gals. 

2 qts. ; 8 libds. 7 gals. 2 qts. 1 pt. wine measure. 

13. Add 1 pipe, 1 hbd. 8 gals. 2 qts. 1 pt. 2 gills; I 
pipe, 6 gals. 1 qt. ; 3 pipes, 1 bbd. 3 gals. 3 qts. 1 pint. . 

14. A man sold tbe following quantities of wheat : 5 bu, 

3 pks. 2 qts. ; 10 bu. 1 pk. 4 qts. ; 21 bu. 2 pks. 5 qts. : 
how much did he sell in ail ? 

15. A merchant bought 3 pieces of silk, one of which 
oontaiiftd 21 yds. 2 qrs. 3 nails ; another 19 yds. 3 qrs. 1 
nail ; and the other 26 yds. 1 qr. and 2 nails : how many 
yards did they all contain f 
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COMPOUND SUBTRACTION. 

^ Art. 1 3 1 • Compound Subtraction Is the process of 
findifig the difference between two compound numbers. 

Ex. 1, From £11, 8s. 5d. 8 far., subtract £6, 10s. 2d. 1 
farthing. 

Suggestion. — ^Write the less number Operation, 
under the greater, pounds under pounds, £ $, d,far. 
shillings under shillings, Ac Then, be- 11 8 6 3 
ginning with the lowest denomipation, h \0 2 \ 
proceed thus : 1 far. from 8 far. leaves 2 6 18 3 2 
far. Set the remainder 2 under the farthings. Next, 2d. 
from 5d. leave 8d. Write the 8 under the pence. Since 
10 shillings cannot be taken from 8 shillings ; we borrow 
as many shillings as it takes to make one of the next 
higher denomination, which is pounds ; and £1, or 208., 
added to the 8s. make 28 shilUngs. Now 10s. from 28s. 
lefge 18s., which we write under the shillings. Finally, 
carrying 1 to the next number in the lower line, we have 
£6 ; and £6 from £11 leave £5, which we write under 
the pounds. The answer is £5, 18s. 8d. 2 &r. 

132# Hence, we derive the following general 

RULE rOR COMPOUND SUBTRACTION. 

I. Write the less number under the greater^ so that the 
same denominations m>ay stand under each other, 

II. Beginning at the right hand, subtract each lower 
number from the number above it^ and set the remainder 
under the number subtracted, 

III. When a number in the lower line is larger than 
tliat above it, add ew many units to the upper number as it 

avKST.—lSl. What Is Compound Subtraction 1 138. How do jrou wri|B 
compound numbers for subtraction 1 Wbere begin to subtract, and how 
proceed 1 When a number in the lower line is larger than that above iU 
what 1h to be done t 
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takes to make onb of the next higher denomination ; then 
subtract 09 before^ and adding 1 to the next number in the 
lower linej proceed as in Simple Subtraction, 

Proof. — The proof is the same as in Sim. Subtraction. 
(2.) (3.) 

From £13, 7s. 8d. 3 far. 19 lbs. 3 oz. 7 pwts. 12 gra. 
Take £ 6, 58. lid. 1 far. 15 lbs. 8 oz. 3 pwts. 4 gre. 

(4.) (5.) 

From 12 T. 1 cwt 1 qr. 3 lbs. 16 m. 3 fur. 10 r. 8 ft. 4 in. 
Take 7 T. 9 cwt 3 qrs. 4 lbs. 9 m. 6 fur. 3 r. 4 ft. 7 in. 

6. From 24 yds. 2 qrs. 3 nails, take 16 yds. 3 qrs. 2 
nails. 

7. A lady having £18, 48. 7d. in her purse, paid £8, 7s. 
3d. for a dress : how much had she left ? 

8. If from a hogshead of molasses you draw out 19 gals 

3 qts. 1 pt, how much will there be left in the hogshea^ 

9. A person bought 8 tons, 3 cwt. 19 lbs. of coal, and 
having burned 3 tons, 6 cwt. 45 lbs. sold the rest: how 
much did he sell ? 

10. From 17 years, 7 mos. 16 days, take 15 years, and 

4 months. 

11. From 39 yrs. 3 mos. 7 days, 4 min., take 23 yrs. 5 
mos. 3 days, 16 hrs*. 

12. From 43 A. 2 roods, 16 rods, take 39 acres and 11 
rods. 

13. From 38 leagues, 2 miles, 6 ftir. 17 rods, take 29 
leagues, 2 miles, 7 fur. 13 rods. 

14. From 125 bushels, 3 pecks, 4 quarts, 2 pints, take 
108 busliels, 2 pecks, 7 quarts. 

15. From 85 guineas, 13 shillings, 4 pence, 2 far. take 
89 guineas, 16 shillings, 8 pence. 

QuBtT.— How is Ck>mpound Sabtraction orovedl 

Digitized by VjOOQIC 



124 COMPOUND MULTiPLioATioiir. [Sbct. VIIL 

COMPOUND MULTIPLICATION. 

Art. 133« Compound Multiplication is the process 
of finding the amount of a compound number repeated or 
added to itself a given number of times. 

Ex. 1. What will 3 barrels of flour cost, at £1, 7s. 6d. 2 
fer. per barrel ? 

Suggestion, — Write the multiplier un- ^ 
der the lowest denomination of the multi- f ^i f 
plicand, and proceed thus : 8 times 2 far. ^ n ^tt ^ ff o ' 
are 6 far. which are equal to Id. and 2 3 

far. over. Write the remainder 2 far. 4 2 4 5 
under the denomination multiplied, and 
carry the Id. to the next product. 3 times 5d. are 15d., 
and 1 to carry makes 16d., equal to Is. and 4d. over. 
Write the 4d. under the pence, and carry the Is. to the 
next product. 3 times ^s. are 2 Is. and 1 to carry makes 
22s., equal to £l, and 2s. Write the 2 under the shillings 
ana caiTy the £1 to the next product. Finally, 3 times 
£1 are £3, and 1 to carry makes £4. Write the £4 under 
the pounds. The answer is £4, 2s. 4d. 2 far. 

134« Hence, we derive the following general 

RULE FOR COMPOUND MULTIPLICATION. 
Beginning at the right h/md, multiply each denomina 
Hon of the multiplicand by tlie multiplier separately ^ and 
divide its product by the number required to make one 0/ 
the next higher denomination^ setting down the remainder 
and carrying the quotient as in Compownd Addition^ 

2. Multiply £4, 6s. 2d. 8 far. by 15. 

3. Multiply 19 lbs. 8 oz. 9 pwts. 7 grs. by 12. 

4. If a man walks 3 miles, 3 fur. 18 rods in 1 hour, how 
far will he walk in 1 hours ? 

QuBaT.~I33. What is Compound MultipIieatioD 1 134. What to the rola 

for 0>mp<>tind MuUiplicHtioo ? 
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5. Multiply 1 leagues, 1 m. 31 rods, 12 ft. 3 in. by 9. 

6. Multiply 18 tons, 3 cwt 10 lbs. 1 oz. 3 drs. by 11. 

I. A man has 1 pastures, each containing 6 acres, 25 
rods, 51 square feet: how much do they all contain ? 

8. A man bought 9 loads of wood, each coiitiiining L 
cord and 21 cu. ft. : how much did they all contain ? 
9. Multiply 17 yds. 3 qrs. 2 nails by 35. 
10. Multiply 53 days, 19 min. 7 sec. by 41. 

II. Multiply 30 years, 3 weeks, 5 days, 12 hours, by 63. 
12. Multiply 65 hhds. 23 gals. 3 qts. 1 pt. by 72. 

COMPOUND DIVISION. 

135* Compound Division is the process of dividing 
compound numbers. 

Ex. 1. A father divided £10, 5s. 8d. 2 far. equally 
among his 3 sons : how much did each receive ? 

Suggestion, — Write the divisor . ^ 

11/. i. 1 1- . 1 1 1 Operation, 

on the left of the dividend, and ^ » /. 

proceed as in Short Division. Thus, 3\io " 5 " 8 2 * 

3 is contained in £10, 3 times and ^ o ff q f a ff oi 

n< -ITT • 1 « 1 -alftS, O O O 0« 

£1 over. We write the 3 under 

the pounds, because it denotes pounds ; then reducing the 
remainder £l to shillings and adding the given shillings 5, 
we have 25s. Again, 3 is in 25s. 8 times and Is. over. We 
set the 8 under the shillings, because it denotes shillings ; 
then reducing the remainder Is. to pence and adding the 
given pence 8, we have 20d. Now 3 is in 20d. 6 times 
and 2 J. over. We set the 6d. under the pence, because it 
denotes pence. Finally, reducing the rem. 2d. to farthings 
and adding the given far. 2, we have 10 far. ; and 3 is in_ 
10, 3 times and 1 far. over. Write the 3 undej^^^'ft^SFT 

QuKST.— 135. What is Oumpouud 
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1 36« Hence, we derive the following general 

RULE FOR COMPOUND DIVISION. 

1. Beginning at the left hand, divide e<ich denomination 
of tlie dividend by the divisor^ and write the quotient fig- 
ures under the figures divided, 

II. If there is a remainder^ reduce it to the next lower 
ienomination^ and adding it to the figures of the correspond- 
ing denomination of the dividend, divide this number as 
before. Thus proceed through aXl the denominations, and 
the several quotients will be the answer required. 

Obs. 1. Each quotient' figure is of the same denomination as that 
part of the dividend from which it arose. 

2. When the divisor exceeds 12, and is a composite number, we 
may divide first by one fiactor and that quotient by the other. 

2. Divide 14 lbs. 5 oz. 6 pwts. 9 grs. by 8. 

3. Divide £5, 17s. 8d. 1 far. by 4. 

4. Divide 25 lbs. 3 ounces, 8 pwts. 7 grs. by 5. 

5. Divide 15 T. 15 cwt. 3 qre. 10 lbs. by 6. 

6. Divide 23 yards, 2 qrs. 1 nail, by 7. 

7. Divide 35 leagues, 1 m. 3 fur. 17 rods by 8. 

8 Divide 45 hhds. 18 gals. 39 qts. 1 pint by 9. 

9 A farmer had 34 bu. 3 pks. 1 qt. of wheat in 9 bags : 
ow much was in each bag? 

10. K you pay £25, 17s. 8^. for 6 cows, how much 
will that be apiece ? 

1 1. Divide 38 tons, 6 cwt 2 qrs. 15 lbs. by 17. 

12. Divide 41 hhds. 13 gals. 2 qt wine measure by 23. 

1 3. Divide 54 acres, 2 roods, 25 rods, by 34. 

14. Divide 29 cords, 19 cu.feet, 18 cu. inches by 41. 
16. Divide 78 years, 17 weeks, 24 days, by 63. 

Qr«HT.— 136. What is the rule for Compound Division ? Oba. Of what dtt< 
Doiuinatlou is each quotient figure 1 r^ i 
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MISCBLLAKEOUS EXERCISES. 

1. From the sum of 463279 + 134658, take 926380. 

2. To the difference of 856273 and 467 19, add 4203;? 6. 

3. To 476208 add 5207568 — 4808345. 

4. Multiply the sum of 863576+435076 by 287. 

5. Multiply the difference of 870358—640879 by 365. 
0. Divide the sum of 439409+87646 by 219. 

7. Divide the difference of 607840—23084 by 367. 

8. Divide the product of 865060X406 by 1428. 

9. Divide the quotient of 55296+144 by 89. 

10. What is the sum of 4845 + 76 + 1009 + 463 + 407 ? 

11. What is the sum of 836X46, and 784x76? 

12. What is the sum of 1728+72, and 2828+96? 

13. What is the sum of 85263 — 45017, and 68086? 

14. What is the difference between 38076 + 16325, and 
20268 + 45675? 

15. What IS the difference between 40719 + 6289, and 
81670—18273. 

16. What is the difference between 378X96, and 9419 ? 

17. What is the difference between 7560-+504, and 
7560X504? 

18. Froml45X87, take 12702+87. 

19. Multiply 83X19 by 75X23. 

20. How many times can 34 be subtracted from 578 f 

21. How many times can 1512 be taken from 7569 ? 

22. How many times can 63 X 24 be taken from 27640 ! 

23. How many times is 68 + 31 contained in 45600? 

24. Divide 832 + 1429 by 45 + 84. 

25. Divide 467 + 2480 by 346 — 187. 

26. Divide 68240—16226 by 10405—6200. 

27. Divide 320X160 by 2125 — 960. 

28. Divide 826340 — 36585 by 126X84. 

29. From 62345 + 19008, take 2134X38. . 

30. From 2631 X 216, take 576+36. ^ . 
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33. A young man having 50 dollars, bought a coat foi 
15 dollars, a pair of pants for 8 dollars, a vest for 5 dol- 
lai-s, and a hat for 3 dollars : how much money did he 
have left ? 

34. A farmer sold a cow for 18 dollars, a calf for 4 
dollars, and a lot of sheep for 35 dollars: how much 
more did he receive for his sheep than for his cow and 
calf? 

35. A man having 90 dollars in his pocket, paid 27 
dollars for 9 cords of wood, 35 dollars for 7 tons of coal, 
and 1 1 dollars for carting both home : how much money 
had he left ? 

36. A young lady having received a birthday presenc 
of 100 dollars, spent 17 dollars for a silk dress, 26 dol- 
lars for a crape shawl, and 8 dollars for a bonnet : how 
many dollars did she have left ? 

37. A dairy- woman sold 23 pounds of butter to one 
customer, 34 pounds to another, and had 29 pounds left: 
how many pounds had she in all ? 

38. A lad bought a pair of boots for 16 shillings, a 
pair of skates for 10 shillings, a cap for 17 shillings, and 
had 20 shillings left : how many shillings \\ad he at first ? 

39. A grocer ha\ing 500 pounds of lard, sold 3 kegs 
of it ; the first keg contained 43 pounds, the second 45 
pounds, and the third 56 pounds : how many pounds did 
he have left ? 

40. A man bought a horse for 95 dollars, a harness 
for ^4 dollars, and a wagon for 6S dollars, and sold them 
all for 225 dollars : how much did lie make by his bai*- 
gain ? 

41. A person being 1000 miles from homC; on his re- 
turn, traveled 150 miles the first day, 240 miles the sec- 
ond day, and 310 miles the third day: how far from 
honia was he then ? 
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42. George bought a pony for 78 dollars and paid 3 
dollars for shoeing him ; he then sold him for 100 dol- 
lars : how much did he make by his bargain ? 

43. A man bought a carriage for 273 dollars, and paid 
27 dollars for repairing it ; he then sold it for 318 dol- 
lars : how much* did he make by his bargam ? 

44. A Inan bought a lot for 275 dollars, and paid a 
carpenter 850 dollars for building a house upon it : he 
then sold the house and lot for 1200 dollars: how much 
did he make by the operation ? 

45. A farmer having 150 sheep, lost 17 and sold 65 ; 
be afterwards bought 38 : how many sheep had he then ? 

46. A man bought 27 cows, at 31 dollars per head: 
bow many dollars did they all cost him ? 

47. A miller sold 251 barrels of flour, at 8 dollars a 
barrel : how much did it come to ? 

48. A merchant sold 218 yards of cloth, at 8 dollars 
per yard : how much did it come to ? 

49. A merchant sold 18 yards of broadcloth, at 4 dol- 
lars a jrard, and 21 yards of cassimere, at 2 dollars a yard : 
bow much did he receive for both ? 

50. A farmer sold 12 calves, at 5 dollars i^iece, and 
35 sheep, at 3 dollars apiece : how much did he receive 
for both ? 

51. A grocer sold to one person 25 firkins of batter, 
at 7 dollars a firkin, and 13 to another, at 8 dollars a fir- 
kin : how mudi did both lots of butter come to ? 

52. A shoe dealer sold 100 pair of coarse boots to one 
customer, at 4 dollars a pair, and 156 pair of fine boots 
to another, at 5 dollars a pair: what did both lots of 
boots come to ? 

53. A miller bought 165 bushels of com, at 5 shillmgs 
a bushel, and 286 bushels of wheat, at 9 shillings » 
busliel : how much did he pay for both ? 
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54. A. mian bougbt 45 clocbB, at 3 dollars apiece, and 
sold thera, at 5 dollars apiece : how much did he make by 
his bargain? 

55. A bookseller bought 87 books, at 1 shillings apiece, 
and afterwards sold them, at 6 shillings apiece : how much 
did he lose by the operation ? 

56. How many yards of caUco, at 18 cents a yard, can 
ee bought for 240 cents ? 

57. A little girl having 326 cents, laid it out in ribbon, 
at 25 cents a yard : how many yards did she buy ? 

58. If a man has 500 dollars, how many acres of land 
can he buy, at 15 dollars per acre ? 

59. How many cows, at 27 dollars apiece, can be bought 
for 540 dollars? 

60. Row many barrels of sugar, at 23 dollars per bar- 
rel, can a grocer buy for 575 dollars ? 

61. Henry sold his skates for 87 cents, and SLgreed to 
take his pay in oranges, at 3 cents apiece : how many 
oranges did he receive ? 

62. Williamt sold 80 lemons, at 4 cents apiece, and tool 
his pay in chestnuts, at 5 cents a quart : how many chest- 
nuts did he get for his lemons ? 

63. A milkman sold 110 quarts of milk, at 6 cents a 
quart, and agreed to take his pay in maple sugar, at 1 1 
cents a pound : how many pounds did he receive ? 

64. A farmer bought 25 yards of cloth, which was 
worth 6 dollars per yard, and paid for it in wood, at 2. 
dollars per cord : how many cords did it take ? 

65. A pedlar bought 4^ pieces oi silk, at 24 dollars 
apiece : how much did he pay for the whole ? 

66. A farmer sold 8+ bushels of wheat, at 96 cents 
per bushel : how much did he receive for his wheat ? 

67. A man sold a lot of land containing 15f acres, at 
1 6 dollars per acre : how much did he receive for it ? 
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MISCELLANEOUS EXERCISES. 131 

68. If a man can walk 45 mUes in a day, liow far can 
lie walk in 20f days ? 

69. What cost 75 yds. of tape, at f of a cent per yd. ? 
YO. What will 100 pwr of childrens' gloves come to, 

at -ft of a dollar a pair f 

11. What win 160 boys' ci^s cost, at {of a dollar 
apiece? 

12. What will 210 pair of shoes cost, at f of a dollar 
a pair? 

Is, How many childrens' dresdes can be made from a 
piece of lawn which contains 54 yards, if it takes 4^ yards 
for a dress ? 

14. A farmer wishes to pack 100 dozen of eggs in 
boxes, and to have each box contain 6-}- dozen : how many 
boxes will he need ? 

16. A lad having 21 5 cents, wishes to know how many 
miles he can ride in the Railroad cars, at 2^ cents per mile : 
how many miles can he ride ? 

16. How many apples, at -}■ a cent apiece, can Horatio 
buy for 7$ cents? 

77. If Joseph has to pay f of a cent apiece for marbles, 
how many can he buy for 84 cents ? 

78. At t of a dollar apiece, how many parasols can a 
shopkeeper buy for 168 dollars ? 

79. If I am charged f of a dollar apiece for fans, how 
many can I buy for 265 dollars ? 

80. How many yards of silk, which is worth -ft of a 
dollar a yard, can I buy for 227 dollars ? 

81. How many pmr of slippers, at { of a dollar a pair, 
can be bought for 448 dollars ? 

82. In £45, 13s. 6d., how many pence? 

83. In £63, 7s. 8d. 2 far.^ how many farthings ? 

84. How many yards of satin oaa I buy for £16, lOs., 
if I have to pay 5 shillings per vard ? 
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132 MISCELLANEOUS EXERCISES. 

85. How many ^-pences are there in £100 ? 

86. A grocer sold 10 hogsheads of molasses, at 3 shil- 
lings per gallon : how many shillings did it come to ? 

Si. A milkman sold 125 gallons of milk, at 4 cents per 
quart : how much did he receive for it ? 

88. A man made 30 barrels of cider which he wished to 
put into pint bottles : how many bottles would it require? 

89. How much would 85 bushels of apples cost, at 12 
cents a peck ? 

00. What will 91 pounds of snuff cost, at 8 cents per 
ounce ? 

91. What will 5 tons of maple sugar come to, at 11 
cents a pound ? 

92. A farmer sold Si tons of hay, at 65 cents per hun- 
dred : how much did he receive for it? 

93. A blacksmith bought 53 tons of iron for 3 dollars 
per hundred : how much did he pay for it ? 

94. A young man returned from California '■nth 60 
pounds of gold dust, which he sold for 16 dollars per 
ounce Troy : how much did he receive for it ? 

95. A man bought 36 acres of land for 3 dollars per 
square rod : how much did his land cost him ? 

96. John Jacob Astor sold ^re bmlding lots in the city 
of New York, containing 560 square rods, for 13 doUai-s 
per square foot : how much did he receive for them ? 

91, A laboring man engaged to work 5 years for 16 
dollars per month : what was the amount of his wages ? 

98. What will 17 cords of wood cost, at 6 cents pei 
cubic foot ? 

99. If it takes 35 men 18 months to build a fort, how 
many years would it take 1 man to build it ? 

100. If it takes 1 man 360 days to build a house, how 
many weeks would it take 15 men to build it, allowing 6 
working days to a week ? 
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ANSWERS TO EXAMPLES. 
ADDITION. 



Ex. 


Aim. 


Ex. 
4. 


Ana. 


Ex. 

28T 


Ana. 




Art. 30. 


6286 yards. 


171658. 


1. 


Given. 


6. 


2404. 


29. 


67 dollars. 


2. 


68. 


6. 


2765. 


30. 


68 dollars. 


3. 


689. 


7. 


10040. 


31. 


120 dollars. 


4. 


768. 


8. 


8668. 


32. 


665. 


6. 


9987. 


9. 


84 inches. . 


33. 


742. 


6. 


878. 


10. 


114 feet 


34. 


1530. 


V. 


6767. 


11. 


168 dollars. 


35. 


1779. 


8. 


8898. 


12. 


192 rods. 


36. 


1597. 


9. 


8779. 


13. 


782 pounds. 


37. 


1767. 


10. 


6796. 


14. 


1380 yards. 


38. 


2379. 


11. 


88776. 


15. 


676 miles. 


39. 


2619. 


12. 


986788. 


16. 


836 sheep. 


40. 


1020. 






17. 


615 dollars. 


41. 


1418. 




Art. 39. 


18. 


181 dollars. 


42. 


1191. 


13, 


14. Given. 


19. 


1452. 


43. 


150 bushels. 


16. 


1454. 


20. 


1255. 


44. 


133 yards. 


16. 


15300. 


21. 


.1881. 


45. 


731 acres. 


17. 


13285. 


22. 


6693. 


46. 


1197 cattle. 






23. 


20485. 


47. 


12554 dollars. 




Art. 34. 


24. 


9726. 


48. 


1282. 


1. 


155 pounds. 


25. 


1769. 


49. 


2528. 


2. 


413 feet. 


26. 


1500. 


60. 


366 days. 


3. 


1960 dollars. 


27. 


106284. 







Art. 24.0. . 

1. 300. 

2. 6000. 
8. 9000. 
4. 4861. 
6. 4871. 

6. 47067. 

7. 63340. 

8. 59139. 

9. 61304. 



10. 66471. 

11. 327371. 

12. 390497. 

13. 37938. 

14. 60342. 
16. 449458. 

16. 466789. 

17. 40290. 

18. 6Q676. 

19. 608302. 



20. 551452. 

21. 46157. 

22. 424634. 

23. 430032. 

24. 3458772. 

25. 48350. 

26. 514299. 

27. 695522. 

28. 5781566. 

29. 61993. 
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30. 
31. 
32. 
35. 
36. 
37. 
38. 
39. 
40. 



279,075. 

295,306. 

1,606,896. 

6,140,704. 

7,569,904. 

9,263,864. 

9,247,176. 

10,531,960. 

12^11,860 
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ANSWERS. [pages 28 — 35. 







ou 


o X xv^vv/ X ivym. 




• 


Ex. 


Ans. 


Ex. 


Ana. 


Ex. 


Ans. 




Art. 29. 


14. 


275 pounds. 


48. 


222 bushels. 


1. 


Given. 


16. 


613 yards. 


49. 


196 dollars. 


2. 


24. 


16. 


310 rods. 


50. 


1122 dollars. 


3. 


12. 


17. 


230 gallons. 
603 hhds. 


61. 


1659 dollars. 


4. 


163. 


18. 


52. 


3023 dollars. 


6. 


246. 


19. 


76 bushels. 


63. 


1763 dollars. 


6. 


31 dollars. 


20. 


127 dollars. 


54. 


3747 dollars. 


7. 


12 pounds. 


21: 


249 pounds. 


56. 


16014 dollars. 


8. 


116 yards. 


22. 


1082 rods. 


56. 


1316 dollars. 


9. 


222 shillings. 


23. 


13016. 


67. 


6386 dollars. 


10. 


222 marbles. 


24. 


310768. 


58. 


6735 dollars. 






26. 


464374. 


59. 


13944 soldiers 




Art. 30. 


26. 


6244038. 


60. 


94760000 m. 


11, 


12. Given. 


27. 


46. 


61. 


17 oranges. 
33 marbles. 


13. 


137. 


28. 


308. 


62. 


14. 


2616. 


29. 


240. 


63. 


76 sheep. 


16. 


3270. 


30. 


68. 


64. 


62 cents. 


16. 


3203. 


31. 


542. 


66. 


43 yards. 


11. 


6366667. 


32. 


2021. 


66. 


122 dollars 






33. 


1826. 


67. 


87 dollars. 




Art. 3a. 


34. 


2600. 


68. 


66 pears. 


1. 


217.* 


36. 


3085. 


69. 


69. 


2. 


182. 


36. 


1306. 


70. 


164. 


3. 


242. 


37. 


4098. 


71. 


149 pounds. 


4. 


369. 


38. 


1108. 


72. 


164 bushels. 


6. 


1029. 


39. 


4631. 


73. 


263 miles. 


6. 


1008. 


40. 


14520. 


74. 


126 gallons. 


1. 


3289. 


41. 


24622. 


76. 


179 pounds. 


8. 


3434. 


42. 


126028. 


76. 


176 dollars. 


9. 


35100. 


43: 


64303. 


77. 


339 pounds. 


10. 


312657. 


44. 


224066. 


78. 


172 barrels. 


11. 


1. 


46. 


103876. 


79. 


297 pages. 


12. 


23 dollars. 


46. 


420486. 


80. 


110 dollars. 


13. 


67 bushels. 


47. 


72 sheep. 


81. 


392 dollars. 



* It IS an excellent exercise for the punii to prove all the examples. Thii& li 
one of the best means to give him confidence in his own powers. 
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MULTIPLICATION. 



Ex. 



Ans. 



1. 
2. 
3. 
4. 

5. 
6. 

1. 

8. 

9. 

10. 



11. 
12. 
13. 
14. 
16. 
16. 
11. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
'30. 
31. 
32. 
83. 



Art. 39. 
Given. 

68. 

936. 

8084. 

5550. 

12066. 

24408. 

35550. 

56707. 

Given. 

Art. 40. 
312. 
480. 
249. 
840. 
828. 
815. 
2248. 
3144. 
2520. 
1900. 
3960. 
6560. 
5628. 
8712. 

1050 dollars. 
2300 dollars. 
1372 dollars. 
2720 dollars. 
4837 dollars. 
7785 dollars. 
7744 dollars. 
8820 dollars. 
21285 dollars. 



Ex. 



34— i 



Art. 41* 
37. Given. 



Art. 43« 
252. 
390. 
567. 
582. 
840. 
1155. 
3568. 
2763. 
3920. 
460. 
572. 
816. 
1092. 
1170. 
2185. 
4515. 
12306. 
25355. 
342 dollars. 
336 bushels. 
336 inches. 
620 pounds. 
391 dollars. 
475 dollars. 
1591 dollars. 
1950 shil. 
1575 dollars. 
2430 shil. 
3936 ounces. 
10754 dollars. 
6710 miles. 
8760 hours. 



Ex. 



33. 9100 weeks. 

34. 23760 min. 

35. 28350 gallons. 

36. 34675 dolls. 

37. 38840 sq. in. 

38. 26070 miles. 

Art. 45* 

40. Given. 

41. 260. 

42. 3700. 

43. 51000. 

44. 226000. 

45. 341000. 

46. 4690000. 

47. 52300000. 

48. 681000000. 

49. 856120000. 

50. 96030500000. 

51. Given. 

Art. 46. 

52. 17000. ^ 

53. 291000. 

54. 4920000. 

55. 11700000. 

56. 33930. 

57. 789600. 

58. 16170000. 

59. 262660000. 

60. 7500 minutes 

61. 2400 dollars. 

62. 6800 shillings. 

63. 27000 dollars. 

64. 352500 days. 
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ANSWBRS. 



[pages 47 — 55. 



MOLTIPUOAnON OOMTINUKD. ABTa 47, 48. 



Ads. 



Ex. 



lEx. 



Am. 



66. Given. 

66. 19500. 

67. 40800. 

68. 504000. 

69. 800000. 

70. 3300000. 

71. 14620000. 

72 65360000. 

73 104520000. 

74. 183244000. 

75. Given. 

76. 420000. 

77. 442000. 



78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87*. 
88. 
89. 
90. 



2520000. 
65000000. 
722000000. 
21000000000. 
72800000000. 
2240000 yds. 
140000 miles. 
700000 dolk. 
504000 dolls. 
27375000 d. 
367608 lbs. 
3838460 ft. 
4217202 r. 



91. 

92. 

93. 

94. 

95. 

96. 

97. 

98. 

99. 
100. 
101. 
102. 
103. 



5816049 galls. 

101198340 d. 

146460440 T. 

1190439180. 

3750670720. 

4223213600. 

5815178600. 

12976172335. 

124811441508 

54719418884. 

469234745451 

197118900. 

420152303451. 



AsT. 54* 

1. Given. 

2. 21. 

3. 23. 

4. 122. 

5. 111. 

6. 342. 

7. 1122. 

8. 1321. 

9. 1111. 

Art. 55* 

10. Given. 

11. 71. 

12. 43. 
18. 412. 

14. 411. 

Art. M. 

15. Given. 

16. 14. 



SHORT DIVISXON. 

17. 25. 

18. 76. 

19. 456. 

Art. 5T. 

20. Given. 

21. 509. 

22. 901. 

23. 1067. 

24. 503. 

25. Given. 

Art. 61. 

1. 142. 

2. lOlf 

3. 76. 

4. 75. 

5. 102f 

6. 56^. 

7. 120t. 

8. 95. 



9. 116|. 

10. 728. 

11. 1552f. 

12. 1004f. 

13. 400f. 

14. 903t. 

15. 923. 

16. 1222f. 

17. 875. 

18. 1011-1. 

19. 63 pair. 

20. 42 hats. 

21. 24 marbles. 

22. 45 children. 

23. 75 yards. 

24. 85 barrels, and 
5 dolls, over. 

25. 92 days. 

26. 158i yards. 

27. 195 hours. 

28. 333i hours 
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is: 



LONG DIVISION. 



Ex. 



Art. 69. 
1, 2. Given. 

3. 128.* 

4. 364. 

5. 1825{. 

6. 533. 

7. 732. 

8. 931. 

9 — 11. Given. 

Art. 65 

1. 46i. 

2. 48i. 
8. 80f 
4. 40A. 
6. 58-fV. 

6. 48. 

7. 21tV. 

8. 32-,V 

9. 41VV. 

10. 27. 

11. 23ff. 

12. 21|^. 

13. lJ)ff. 

14. 20. 

15. 21|f 

16. 32|f. 

17. 45^. 

18. 67|f. 

19. 24 caps. 

20. 35 pair. 

21. 28 barrels. 
81.* 1370iH. 

82. lOOO-H?-. 

83. 840H*. 

84. 374tVW. 



Ex. 



16i^ shillings. 
lOfJ pounds. 
16+? pounds. 
17 trunks. 
30 weeks. 
32ft yards. 
75 dresses. 
81 sheep. 
73if acres. 
61 shares. 
3 Iff years. 
48H lihds. 
43f f months. 
51 f I months. 
50 dollai-s. 
lOH niontlis. 
90 poumls. 
iUi.and 1 nv*>r. 
106, and 22 

over. 
26, ana 28 

over. 
42, and 28 

over. 
30|i-. 
34. 

63-4V 
35if. 
25fi. 
2Gii. 
65-^. 
85iJ. ♦ 

266ini. 

184iii». 
1620fH+. 
2366iif*. 



Ex. 



51. 89t%. 

52. 118-1^. 

53. 218fVV. 

54. 216iftft. 

Art. er. 

55. 56. Given. 

57. 46tW. 

58. 5t%V 

59. o-pij(o7j-. 

60. 26t%SV. 

61. 13^^. 

62. 24-A?„^(ftft. 

63. 23 iVoVoVg . 

Art. 68. 

64 65. Given. 

66. 121 if. 

67. 32^,,^. 

68. 54t^,^. 
09. 5Hf^. 

70. 46i»^. 

71. 4ifJ^. • 

72. 19i^^flr. 

73. 28ffjT. 

74. 27Hff. . 

75. 42/^. 

76. 357ifM. 

77. 2968fH« 

78. iiunn 

79. 30. 

80. 1483+H. 

89. 194ffHi 

90. 1393|^itf. 

91. 117lifiJf. 
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GREATEST COMMON DIVISOR. ART. 74. 



Ex. Ans. 


Ex. Ans. 


Ex. Ans. 


Ex. Am. 


2. 28. 


4. 37. 


6. 61. 


8. 8. 


3. 29. 


5. 79. 


7. 9. 


9. 2. 


I^EAST COMMON MULTIPLE. 


Aet. 80. 


14. 720. 


18. 990. 


24. 8640. 


10. Given. 


15. 72. 


20. 858. 


25. 13859080. 


11. 80. 


16. 5600. 


21. 7200. 


26. 288000. 


12. 84. 


17. 20160. 


22. 34560. 


27. 3300500. 


13. 180, 


18. 1275. 


23. 1584. 




EEDUCTION OP FE 


ACTIONS. ART. 89. 


1. Given. 


16. 6|. 


31. Vt". 


46. if. 


2. Given. 


17. 31. 


32. V/. 


Art. 93. 


3. |. 


18. 7*. 


33. «|^ 


48. Given. 


4. f. 


19. 6}. 


34. 31J1. 


49. f . 


6. f. 


20. 1. 


35. 2^i. 


50. j\. 


6. f 


21. 3. 


36. 2ff«. 


51. 1. 


V. f 


22. 4. 


Art. 93. 


52. ^. 


8. fy. 


23: 3^VV 


38. Given. 


53. f. 


9. |. 


24. 5^J»^. 


39. ^V 


54. A. 


10. fy. 


Art 91. 


40. Iff 


55. ;,V^. 


11- If 


26. Given. 


41. /tV 


56. If. 


12. If. 


27. V- 


42. J. 


57. 1121. 


Abt. 90. 


28. V- 


43. i. 


58. 36. 


14. Given. 


29. '|s. 


44. 157f 


59. 154. 


16. 3. 


30. ^i*. 


45. 14. 


60. 55. 


Art. 95. 


^0. tWV, f HJ, tHt- 


«3. ih ih if. 


Art. 96. 


64. iH, III. m- 


71. Given. 


65. Hi, f M, m. 


72. Given. 


66. MVV. if III, iHU- 


^3. A, H, A. 


■57. IHHI. Him, 


^4. it, ih ih 


iliill- 


'^5. A, if, A. 


68. ^mW>, VW^Vir. 


^«. H, n^ «, ?i. 


_ tSWAV 


7^. HH, Hih mh 


69. iVf, I'A. 


-VfV- 


^8. AVt.A'^ 


rV» rWVt "AVt* 



TAQKa 75-83.] 
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Ex. 



REDUCTION OP FRACTIONS CONTINUBD.— ART. 96. 



Ans. 



79. T%. m.Wir. 

80. H. ih A. W- 

82. n, v/. w. 

S3. A-, V/. 



I 84. ij, :^f 



85. T^^, AV, tVV, tVit- 



86. AV, t'A, ijf . tVi- 

87. tVVj, tWV, UJf 

88. If, §#, if. 
8». tV^, VVV, -iVj- 
90. tV;,, VW. tVt- 
91- If. ih ih 
92. ii, ii, if 



ADDITION OP FRACTIONS. AST. 98. 



2. 2|. 


9. Iff. 


14. 21^. 


19. 79J 


3. 2^. 


10. 2^^V 


15. lyVoV 


20. 334lf. 


4. 11. 


11. iH. 


16. 8fS. 


21. 298tV. 


5. If. 


12. mh 


17. 27^^^. 


22. 605J»7. 


8. Ht. 


13. If. 


18. 239ff. 


23. 38611. 


SUBTR^ 


.OTION OP FR 


ACTIONa AB 


T. 100. 


1. Given. 


8. |. 


14. iih 


21. Hh 


2. tV 


9. ff. 


15. tWV 


23, 6|. 


3. /r. 


10. ih 


16. AV 


24. 8f 


4. H. 


11. /j. 


18. 6f. 


26. 11. 


5. iV^. 


12. tV(^. 


19. 411. 


27. 22^. 


^. if 


13. iiJ. 


20. 31. 


28. 31. 


MULTiPL 


ICATION" OP I 


FACTIONS. A 


lRT. 102. 


1 Qiven, 


Art. 103. 


24. 14f. 


37. ^. 


2. 3f. 


13, 631. 


25. 33f 


38. f. 


3. 8}. • 


14. 1911. 


26. 61yV 


39. /j. 


4. 4,V 


16. 2501. 


27. 48^^. 


40. yV^. 


5. 7,V. 


16. 296. 


Art. 105. 


41. If. 


6. 4H. 


17. 6501. 


29. 80f. 


42. iJ. 


7. 13^. 


18. 1131. 


30. 211f 


43. 411. 


8. lOff. 


Art. 104. 


31. 664f. 


44. 48. 


9. 17H. 


20. 12|. 


32. 743f 


45. 3434. 


10. 23f 


21. lOf 


Art. IO64 


46. 21011. 


11. 26|H. 


22. 241. 


35, f. 


47. 3240/^ 


12. Given. 


23. 35|. 


3d. ^. 


48. 6822ff 
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ANSWBBS. [pages 84-10$. 

DIVISION OF FRACTIONS. 



Ex. Ans. 


Ex. Ans. 


Ex. 


Ans. 


Art. 108. 


»• A. 


iT, 


Given. • 


1. Given, 


Art. 109. 


18. 


IrV. 


2. Given. 


10. Given, 


19. 


16|. 


3. Given. 


11. Given, 


20. 


n. 


4. A. 


12, Given. 


21. 


7*0. 


5. ^. 


13. If 


22. 


Given, 


6. tVV 


14. If. 


23, 


H- 


^. iVy. 


15. H. 


24. 


141J. 


8. ^. 


16. 11, 


25. 


1?. 



Ex. 


Ans. 


26. 


6/r- 


Art. no. 


27. 


Given. 


28. 


161, 


29. 


168. 


30. 


196 A. 


31. 


484f, 


32. 


14lf 


33, 


im. 



Art. 111. 
1. Given. 



COMPLEX FRACTIONa 



2. f. 

3. |. 



4. f 

5. f |. 



6. Jl, or |. 
7^ ^K 



EXERCISES IN FRACTIONS. 



1. Mh 

2. 45| m. 

3. $799tV 

4. 2864^ noi. 



5. $276^. 

6. $6.1 9tV 

7. $44.37f 

8. $251. 



9. $24. 

10. 6-^ lbs. 

11. 10 or. 

12. 5yV lbs. 



13. 16tVVm. 

14. 21 lbs. 

15. 1152 lbs. 



ADDITION OP FEDERAL MONEY. ART. 117. 



2. $1278.699. 

3. $11261.52. 

4. $2622.337. 
6. $5599.332. 



6. $1743.828. 

7. $2478.735. 

8. $10224.78. 

9. $12858.266. 



10. $978,297. 

11. $2037.379. 

12. $880,317. 

13. $301,243. 



14. $829,496. 

15. $34.75. 

16. $74,375. 
17.* $162.06* 



SUBTRACTION OP FEDERAL MONEY. ART. 118. 



2. $468,851. 

3. $497.73. 

4. $527,247. 

5. $5916.707, 



6. $877,155. 

7. $461,543. 

8. $435,103. 

9. $1461.78 



10. $81980.755. 

11. $67671.133. 

12. $0.89. 

13. $2,317. 



14. $49,928. 

15. $357.04, 

16. $2,125. 

17. $1,945. 
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MULTIPLICATION OF FEDERAL MONEY. ART. 119. 



Bx. 



Ana. Ex. 



Ans. 



Ex. Ana. Ex. Ans. 



1, Given. 

2. $5070. 
3.157250.626. 

4. $21097.80. 

5. $335636.62 

6. $255991.68 



7.1458122.602 

8. $773262.87 

9. $2182139.52 

10. $1.36. 

11. $10.44. 

12. $31. 



13. $78.75. 

14. $12,375. 

15. $39.45. 

16. $9,375. 

17. $23.75. 
18.$1181.28 



19. $3346.50 

20. $1495. 

21. $4238.08 

22. $7.50. 

23. $73.50. 

24. $279.50. 



DIVISION OF FEDERAL MONEY. ART. 120. 



1. Given. 

2. $142.71^. 

3. $1195.956. 

4. $806,012. 

5. $32.16. 

6. $96.70. 



7. $9933.57. 

8. $11,322. 

9. $110.57. 

10. $68.47. 

11. $92.09. 

12. $49.32. 



13. $8902.627. 

14. $972.38. 

15. $40.69. 

16. $6.12. 

17. $7.31. 

18. $20.16. 



$26.82. 
$8.35. 
$2,767. 
$1,738. 

$6,807. 



REDUCTION DESCENDING. 



Art. 134. 
1-4. Given. 



5. 
6. 
7. 
8. 
9. 
10. 



4320d. 
4698. 
827 far. 
Given. 
156 oz. 
1020 pwt 



7348 gr. 
212 oz. 
67 lbs. 
1728 dr. 
19696 oz. 
6120 r. 

18. 6568 in. 

19. 12612 ft 



11. 
13. 
14. 
15. 
16. 
17. 



20. 
21. 
22. 
23. 
24. 
25. 



24640 r. 
56 qrs. 
344 na. 
286 na. 
92 qts. 
976 g. 

26. 2016 g. 

27. 10334 q. 



28. 
2^9. 
30. 
31. 
32. 
33. 
34. 
35. 



180 pk. 
52 pts. 
1680 qts. 
2520 hrs. 
36000 m. 
954000 8. 
524160 m. 
5875200 8. 



REDUCTION ASCENDING. 



Art. 137. 
1-4. Given. 

5. 21 shillings. 

6. 20 shillings. 

7. £l,6s.0d.2far. 

8. 22 lbs. 1 oz. 

9. 3 lbs. oz. 8 

pwU. 



10. 1 oz. 2 pwts. 

20 grs. 

11. 39 lbs. 14 oz. 

12. 29 qrs. 11 lbs. 

13. 1 cwt 4 lbs. 

11 oz. 

14. 3 lbs. 14 oz. 8 



1 5. 2 tons. 

16. 24 yds. 1 in. 

17. 60 r. 10 ft. 

18. 8 milet». 

19. 1 m. 6 fur. 32 
r. 5 yds. 

2 lea. 1 m. ^ 
fur. 5 r. 
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ANBWERS. 


[pages 116-118. 




REDUCTION i 


ASCENDING AND 


DESCENDING. 


Bi 


Ans. 


Ex. 


Ans. 


Ex. 

62 


Aua. 




Art. 139. 


31. 


540 ounces. 


23 gals. 3 qts. 


1. 


316 cents. 


32. 


1704 scruples. 




Ipt. 


2. 


812 mills. 


33. 


636640 grs. 


63. 


3 hhds. 48 gls 


3. 


2 dolls. 45 cts. 


34. 


13 lbs. 9 oz. 


64. 


28 gals. 


4. 


3 dimes 2 cts. 


35. 


10 lbs. oz. 


65. 


2376 qts. 




1 mill. 




2drs. 


66. 


884 pints. 


5. 


95000 cents. 


36. 


17 yds. 2 ft. 


67. 


4 hhds. 40 gls. 


6. 


16000 cents. 


37. 


46 rods 4 ft. 


68. 


1 bbl. 4 gals. 


7. 


3170 dimes. 


38. 


21120 feet. 


69. 


19952 pts. 


8. 


4 dolls. 56 cts. 


39. 


3588 inches. 


70. 


12 hhds. 




1 mill. 


40. 


1 mile. 


71. 


39 bushels. 


9. 


8E.2dolls.50c. 


41. 


696960 in. 


72. 


7 bu. 1 pk. 


10. 


61123 mills. 


42. 


4 yds. 3 qrs. 




6 qts. 


11. 


356 shillings. 


43. 


87 qrs. 


73. 


22 pks. 4 qts. 


12. 


938 farthings. 


44. 


568 nails. 


74. 


235 pecks. 


13. 


£5. 


45. 


66 Fl. e. 2 qrs. 


75. 


762 quarts. 


14. 


75s. 6d. 2 far. 


46. 


40 E. e.' 


76. 


11 bu. 2 pks. 


15. 


18240 far. 


47. 


33 F. e. 2 qrs. 




5 qts. 


16. 


60 shillings. 


48. 


592 sq. ft. 


77. 


6432 pints. 


17. 


6082 pence. 


49. 


1194^ sq. yds. 


78. 


960 minutes. 


18. 


£3, 17s 6d. 


50. 


1176120 sq.ft. 


79. 


86400 sec. 




1 far. 


51. 


2 A. 25 sq. r. 


80. 


525600 mm. 


19. 


84 ounces. 


52. 


15 sq. r. 7| 


81. 


4 days. 


20. 


2200 pwts. 




sq. yds. 


82. 


2 day8l2hrs. 


21. 


13 lbs. 9 oz. 


53. 


6 sq. ft. 12 




56 min. 


22. 


1 oz. 15 pwts. 




sq. in. 


83. 


604800 sec. 


23. 


19735 grains. 


54. 


1296 cu. ft. 


84. 


8 yrs. 1 1 mo. 


24. 


1 lb. 2 oz. 5 


55. 


93312 cu. in. 


85. 


1410'. 




pwts. 20 grs. 


56. 


3328 cu. ft. 


86. 


147600". 


25. 


12 lbs. 8 oz. 


57. 


2 cu. ft. 774 


87. 


14°. 


26. 


4176 ounces. 




CU; in. 


88. 


Os. 16'' 4 . 


27. 


6200 lbs. 


58. 


25 cords, 64 


89. 


216000". 


28. 


2400 ounces. 




CU. ft. 


90. 


9120'. 


29. 


62 lbs. 8 oz. 


59. 


766 pts. 


91. 


0*^ 16'. 


80. 


2 tons, 2 cwt. 


60. 


2200 gills. 


92. 


1 sign. 




2 qrs. 6 lbs. 


61. 


2580 qts. 












: 
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REDUCTION ASCENDING AND DESCENDING. 



Ex. 



Ana. 



93. 46360 far. 

94. £63. 

95. 248G.5s.8d. 

96. 80 G. 

97. 268440 grs. 

98. 143 1. 4 o. 1 
p.6g. 

99. 357360 grs. 

100. 33109 lbs. 

101. 24 T. 9 cwt. 
10 lbs. 8 oz, 

102. 3682 in. 

103. 58278 ft. 



Ex. 



104. 
105. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 

115. 



13r.l3f. 8 i 
69840 oz. 
205554 grs. 
36 K ells. 
56 yds. 1 qr. 
72. Fl. ells. 
40 F. ells. 
839599 in. 
5 1. 306 r. 7 f. 
8693 pts. 
165qrs.2bu 
2 pks. 5 qte. 
97344 gills. 



Ex. 
116. 



Ana. 



194 p. 1 h. 43 
gals. 

117. 473353920 s. 

118. 13 wks. 1 d. 
22 hrs. 20 min. 

119. 3581793 s. ft 

120. 39 ft. 1208 i, 

121. 2222208 cin. 

122. 17003520 Id. 

123. 13 A. 75 I. 
Hi yds. 

124. 1018818 sec. 

125. 41 S. 24% 20'. 



COMPOUND ADDITION. 



6. £40, 14s. 2d. 2 f. 

6. 59 1. 2 p. 22 g. 

7. 22 r. 1 yd. 6 in. 

8. 26 cwt. 3 qrs. 5 
lbs. 5 oz. 



9. 35 w. 4 k 21m. 

10. 23 yds. 3 na. 

11. 13T.12c.lqr. 
10 1. 9 o. 13 d. 

12. 27hbds.38g. 



13. 6 pi. 18 gals. 
3 qts. 2 gi. 

14. 37 bu. 3 pks. 
3 qts. 

15. 67 y.3q. 2na. 



COMPOUND SUBTRACTION. 



£7, Is. 9d. 2 far. 

3 lbs. 7 oz. 4 
pwts. 8 grs. 

4 T. 17 cwt. 1 
qr. 24 lbs. 

5 m. 6 fur. 7 r. 
3 ft. 9 in. 



6. 7 yds. 3 qrs. 1 n. 

7. £9, I7s. 4d. 

8. 44 gals. 1 pt. 

9. 4 T. 16 c. 74 lb. 

10. 2 y. 3 mo. 16 d. 

11. 15 y. 10 mo. 3 
d. 8 h. 4 m. 



4 A. 2 roods, 4 

rods. 

8 lea. 2 mi. 6 

fur. 4 r. 

17 bu. 6 q. 2 p. 

45 G. 18s. 8a 

2 far. 



COMPOUND MULTIPLICATION. 



1. Given. 

2. £64, 138. 5d. 1 
farthing. 

3. 236 1.5 o. 11 p. 
12 g. 

4. 34 mi. 2 f. 20 r, 



5. 661.285 r. 11 f 
3i. 

6. 199 T. 14 c. 14 
1. 15. o. 1 d. 

7. 43A.16r.84jf 

8. 10 cords, 61 c. f. 



9. 625 y. 2 q. 2 n. 

10. 2173 d. 13 h. 3 
m. 47 s. 

11.2272 y. 30 w 

3 d. 12 h. 
12. 4707 h. 18^. 
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ANSWERS. [pages 125-132. 

COMPOUND DIVISION. 



Ex. • Adb. 


Ex. Am. 


Ex. Aas. 


l.Oiveiu 


6. 3 y. 1 q. If na. 


12. 1 hhrl. 49 gals. 


2. 4 1. 9 oz. 15 p. 


7. 4 1. 1 m. 2 f. 


3Hqt8. 


11 g- 


I7ir. 


13. 1 A. 2 roods, 


3. £1, 98. 5d. Oi f. 


8. 5h.2g.4q.0fp. 


n^Vr. 


4. 5 l. 13 p. 15i g. 


9. 3 b. 3 p. 3i q. 


14. 91 cf. OHi. 


6. 2 T. 12 c 2 q. 


10. £5, 3s. 6d. 2 f. 


15. 1 yr. 12 wks. 


Uil 


11.2T.5c3+f 1. 


4Hd. ' 


MISCELLANEOUS EXERCISES. ^ 


1. 271557. 


23. 460U. 


51. $279. 


76. 150 ap. 


2. 1229930. 


24. n-wv. 


52. $1180. 


77. 112 mar. 


3. 875431. 


25. 18tV9-. 


53. 3399 s. 


78. 192 par. 


4. 372713- 


26. 12if^. 


54. $90. 


79. 371 fans. 


124. 


27. 43++H- 


55. 87 s. 


80. 252f yds. 


5. 837598- 


28. 74AWr. 


56. 13-ftyds. 


81. 512 pair. 


35. 


29. 261. 


57. IS^g yds. 


82. 10962d. 


6. 2406iH. 


30. 568280. 


58. 33tV a. 


83. 60850 f. 


7. I593iff. 


33. $19. 


59. 20 cows. 


84. 302 yds. 


8. 245948, 


34. $13. 


60. 25 bar. 


85. 4000. 


616 rem. 


35. $17. 


61. 29 or. 


86. 1890 s. 


0. 4-lf . 


36. $49. 


62. 64 quarts. 


87. $20. 


10. 6800. 


37. 86 lbs. 


6.3. 60 lbs. 


88. 7560 bot 


11. 98040. 


38. 63 8. 


64. 75 c. 


89. $40.80. 


12. 5SU' 


39. 356 lbs. 


65. $108. 


90. $124.16. 


13. 108332. 


40. $28. 


6Q. $7.92. 


91. $1100. 


14. 11542. 


41. 300 m. 


67. $252. 


92, $442. . 

93. $3180. 


15. 33611. 


42. $19. 


68. 936 m. 


16. 26869. 


43. $18. 


69. 45 cents. 


94. $9600. 


17. 3810225. 


44. $75. 


70. $30. 


95. $17280. 


18. 12469. 


45. 106 sh. 


71. $140. 


96. $1981980. 


19. 2720325. 


46. $837. 


72. $150. 


97. $960. 


20. 17. 


47. $2008. 


73. 12 dress's. 


98. $130.56. 


21. 5 and 9 r. 


48. $1744. 


74. 16 boxes. 


99. 52 y. 6 m. 


22. 18 and 


49. $114. 


75. 110 miles. 


100. 4 weeks. 


424 over. 50. $165. 1 




f 
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APPENDIX. 



METRIC WEIGHTS AKD MEASURES. 

Art. I • The Metric System of Weights and Measares 
is foanded upon the decimal notation^ and is so called 
because its primary unit or base is the Meter. 

3. The m^ter is the unit of lengthy and is equal 
to <me ten-millionth part of the distance on the earth's 
surface from the equator to the pole, or 39.37 inches 
nearly. 

3. From the meter are derived the unit of turfaa 
called the are^ the unit of cap<icity called the liter, and the 
unit of weight called the gram. 

4:» The several ascending and descending denomina- 
tions increase and decrease regularly by the scale of ten, 
according to the law of simple numbers. (Art 9.) 
, S. TGe names of the higher denominations are formed 
by prefixing to the several units the Greek numerals, dec'a^ 
hec'to^ kil'o, and myr'ia^ which denote 10, 100, 1000, 
10000; as dec'ameter, hec'tometcr, kil'ometer, myr'ia- 
meter. ^ 

The names of the lower denominations arc formed by 
prefixing to the units the Latin numerals, dec'i^ cen'ti, and 

Quest. — 1. Upon what is the Metric System founded? Why so 
called? 2. What is the meter? 3. From what are the units of sur- 
face, capacity, and weight derived ? 4. How do the ascending nnd 
descending denominations increase 7 6. How are tlie names of tb« 
higher denominations formed ? The lower ? 

Digitized by VjOOQIC 



2 METBIC ST8TEH. 

milUi, which denote j^^, yj^, and j^^^^ ; as dec'inieter, cen - 
tiraeter, and miriimeter. 

Note. — ^The numeral prefixes are the key to the system, and 
therefore should be thoroughly learned at the outset. 

LINEAR MEASURE. 
6. The unit of length is the meter. The denomina- 
tions are the miVlimeter, cen'timeter,dec'imeter, me'ter, dec'a- 
meter, hec'tometer, kil'ometer, and myr'iameter. 

DenominationB Eqaivalents.* 

10 mil'li-me-ters (mm.) = 1 cen'time-ter, (cm.) = .3937 ' in. 
10 cen'ti-me-ters = 1 dedi-me-ter. (dm.) = 3.937 in. 

10 dec'i-me-ters = 1 mo'ter (m.) = 39.37 in. 

10 me'ters * = 1 doc'a-me-ter, (Dm.) = 393.7 in. 

10 dec'a-me-ters , = 1 hec'to-me-ter, (Hm.) = 328 ft. 1 in. 
10 hec'to-me-ters = 1 kil'o-me-ter, (Km.) = 3280 ft. 10 in. 

10 kil'o-me-ters = 1 myr'i a-me-ter,^Mm.)= 6.2137 mil^. 

Apjproximaie values^ expressed in round numbers, are often use- 
ful in comparing Metric Weights and Measures with those in com- 
mon use. The following are proposed; — 

Consider a meter 40 inches ; a decimeter 4 inches ; 5 meters 1 rod ; 
a kilometer 200 rods, or f of a mile, &c. 

Notes. — 1. The term meter, is from the Greek metron, tk measure. 
The standard meter is a scale made of platinum, and is preserved 
in the National Archives. 

2. The denominations most used in linear measure, are the centi' 
meteTf meter^ and kilometer. Long distances, as roads, canals, Ac., 
are reckoned in kilometers; short distances, as cloths, ribbons, 
Ac:*, are estimated by the meter and centimeter. The millimeter, 
decimeter, decameter, Aa, like mills, dimes, and eagles, in Federal 
money, are seldom used. 

In reciting the tables the last column may be omitted. 

QUKST. — 6. What are tlio denominations in linear measure ? Re- 
peat the table. Note. What are the denominations most used io 
this measure? 

♦ Act of Congress 1866. 
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METRIC 8Y8TBM. 3 

SQUARE MEASURE. 

7. The square meter is the unit for measuring orcliiiaiy 
surfaces, as floors, ceilings, <fec. For smaller surfaces, the 
square decimeter^ centimeter^ &c., are employed.* 

As the meter contains 10 decimeters, a square meter 
must contain 100 square decimeters^ for 10x10 = 100. 
For the same reason a square decimeter must contain 100 
square centimeters, <fec. 

Denominatioiui^ ' EquiTaIent8.t 

100 sq. mil'li-me-tera = 1 sq. cen'ti-me-ter, = 0.156 sq. in. 

100 sq. cea'ti-me-ters = 1 sq. dec'i-me-ter, = 16.5 eq. in. 

100 sq. dec'i-me-ters = 1 sq. me'ter, = 1550 sq. in. 

Approximait values. — Consider a sq. meter 10 sq. fl. : a sq. deci- 
meter, 15 sq. in., &c. 

Note. — Since square decimeters are hundredths of ^ square meter ; 
square centimeters are hundredths of a square decimeter, &c., — it fol- 
lows, that, in writing them, sq. decimeters, sq. centimeters, Ac., must 
each occupy two decimal places. Hence, if the number of sq. deci- 
meters be less than 10, a ciph^ must be prefixed to the figure 
denoting them. Thus, 6 sq. meters and 7 sq. decimeters are 
written 6.07 sq. meters; S7 sq. meters, 3 sq. decimeters and 9 
sq. centimeters are written 37.0309 sq. meters. 

8. The unit for Zand Measure is called the ar«, which 
is equal to a sq, decimeter, and therefore contains 100 sq. 
meters. The denominations of Land Measure are the 
cen'tirdre^ the are, and the hectare,* 

Denominatioiis. EqiiiTalents.t 

100 cen'ti-ares (ca.) =- 1 are, (a.) = 119.6 sq. yards. 

100 ares = 1 hect'are, (Ha.) = 2.471 acres. 

Quest. — 7. What is the unit for measuring ordinary surfaces 1^ 
8. What in measuring land? Note. Why are there no declare and 
decare in land measure? 

* Lamotte. f Act of Congress, 186G. 
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4 MBTRIO SYSTEM. 

Approximate vaiues, — Call a centiare 10 sq. ft; an are 4 sq. rods, 
a hectare 2^ acres. 

Notes. — 1. The term are^ is from the Latin area^ a sur/ace. 
Small pieces of land, as grass plats, court yards, fta, are commonly 
estimated by square met^«. 

2. It will be observed that there is no deeiare (A) of an are) nor 
decare (10 ares). Tlie reason is that the decimal scale is applied to 
the length of the sides of the squares, instead of their surfaces. 
Thus, the sides of the centiare^ the are^ and the hectare, are respec- 
tively 1 meter, 1 decameter, and 1 hectometer in length ; and their 
surfaces are 1 sq. meter, 100 sq. meters, and 1000 sq. meters. * 

Had the. decimal scale been applied to the swrface, the sides of 
surfaces containing 10 square meters, 1000 square meters, &c, 
could not be expressed with exactness in decimals, and to obtain 
them it would be neccessary to extract the sqwxre root, 

CUBIC MEASURE. 

O* The unit for measuring ordinary solids, as embank- 
ments, excavations, <fec., is the cubic meter. Smaller bodies 
are estimated in cubic decimeters^ centimeters^ or milli- 
meters. 

Since each side of a cubic meter is 10 decimeters in 
length, it follows that a cubic meter must contain 1000 
cubic decimeters; for 10 x 10 x 10 =1000. Also, that a 
cubic decimeter contains 1000 cubic centimeters, &c. 

Denominations. Equivalents.* 

1000 cu. mil'limeters = 1 cu. cen'timeter, = 0.061 cu. in. 
1000 cu. cen'timeters = 1 cu. dec'imeter, = 61.026 cu. in. 
1000 cu. dec'imeters = 1 cu. me'ter, = 35.316 cu. ft 

Note. — ^As cubic decimeters are thousandths of a cubic meter, 
cubic centimeters thousandths of a cubic decimeter, &c.j it follows 
that cubic decimeters, centimeters, &o., must each occupy three decimal 
places; consequently, if the number of cubic decimeters, &c., is 

Quest.— 9. What is the unit for measuring ordinary sol'ds? 
Note, How many places do cu. decimeters occupy ? 

* Act of Congress, 1866. 
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MST&IC 8TBTKM. 5 

less than 100, ciphers must be prefixed to the figure or figures 
denoting them. Thus, "73 cubic meters and 5 cubic decimeters are 
written "73.005 cubic meters. 

10« The unit for measuring wood and timber is called 
the stire, which is equal to a cubic meter. The stere has 
only one subdivision, which is called the deci-stere, and 
one multiple, called the deca-stere. 

Denominations. Eqairalents.* 

10 dec'i-steres = 1 stere ;= 35.316 cu. ft., or 1.308 cu. yds. 

IQ, steres = 1 dec'a-stero = 2.759 cords, or 353.6 cu. ft. 

ApproximcUe values, — Call a d^cistere 3^ cubic feet ; a stere i 
cord; a decastere 2 J cords. 

Notes. — 1. The term sterey is from the Greek sieroSy. solid, 

2. In France, Jire-ivood is commonly measured in a cubical ho% 
or crib, whose lengthy breadiJiy and lieight are each I meter. 

3. In computing large quantities of wood, it is customary to 
reckon by sieres or decasleres. 

DRY AND LIQUID MEASURE. 
11, The unit for measuring liquids and dry articles 
as oil, wine, grain, fruit, &c., is the cubic decimetery which 
is called the lifter. The liter has the form of a cylinder, 
and is equal to 1.0567 wine quarts. The denominations 
are the miVlil'iter, cen'til'iter, dec^iViter^li'ter, dec'al'iter, 
Tiec'toViter and kiVoliter. 

Denonunations. Dry Measure.* Liquid Measure* 

10 mil'li-li-ters =r 1 cen'ti-lUer = 0.6102 cu. in. = 0.338 fid. oz 

10 cen'ti-li-ters = I dcc'i-li-ter .— 6.1022 cu. in. = 0.845 gill 

10 dec'i-li-tfirs t= 1 li'ter = 0.908 quart = 1.056T quart. 

10 liters = 1 dec'a-li-ter = 9.08 " = 2.6411 galls. 

10 dec'a-lUers = 1 hec'to-li-ter = 2.8375 bush. = 26.417 " 

10 hec'to-l'i-ters = I kU'o-li-ter = 28.372 " = 264.18 " 



Quest. — 10. What is the unit for measuring wood? Name the 
denominations? 11. "What is the unit of dry and liquid measure? 
The denominations? Note. What denominations are used most? 

* Act of Congress, 1866. 
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Approximaie values. — Call a liter 1 quart, and a hectoliter 2| 
buRbels. 

Notes. — 1. The term liter is from the Greek litron^ a mtOMurt cf 
capacity, 

2. The denominations chiefly used in liquid measure, are the 
liter, decaliter^ and deciliter; in diy measure the liter, decaliter j hec- 
toliter^ and kiloliter. 

3. Since the liter is equal to a cubic decimeter, it follows that the 
kiloliter (1000 liters) contains a cubic meter : that the deciliter (the 
10th of a liter) contains 100 cubic centimeters, Ac 

4. A miUiiiter of water weighs 1 gram; a Uter 1 kilogram; ahd 
a kiloliter y ot cubic metery 1 tonneau, or ion^ 

WEIGHTS. 
13. The unit of weight is called the praniy which is 
equal to the weight of a cubic centimeter of distilled water 
in a vacuum, at the temperature of 39.83** Fahrenheit,* or 
15.432 grains. The denominations are the miVli-gramj 
cen'ti-graniy dec't-gram^ gram^ dec'a-gram, hec'to-gram, JciV* 
o^ram. myr' i-a-granij quin'taU and miVlier or ton.\ 



I>cnoniiiuition8. 






Equiyalent&t 


10 mil'ligrams 


= 


1 cen'tigram 


= 


0.1543 


grains 


10 cen'tigrams 


= 


1 dec'igram 


= 


1.5432 


(( 


10 dec'igrams 


= 


1 gram 


= 


15.432 


i( 


10 grams 


= 


1 dec'agram 


= 


0.352T 


oz. aro 


10 decagrams 


= 


1 hec'togram 


= 


3.5274 


it (( 


10 hec'tograms 


= 


1 kil'ogram 


= 


2.2046 


lbs. 


10 kil'ograms 


=r 


1 myr'iagram 


= 


22.046 


(( i< 


10 myr'iagrama 


=r 


1 quin'tal 


= 


220.46 


(( *i 


10 quin'tals 


— 


I mil'lier or ton 


= 


2204.6 


a 



Quest. — 12. What is tbo unit of weight? Name the denomina- 
tions. \ 

* This temperature is equivalent to 4* of the Centigrade Ther- 
mometer, and is the x>oiut at which water attains its maximum densitj. 
f Contraction of tonneau. 
X Act of Congress, 1866. 
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ApprooHmate vabaes, — Call a gram 15 graios ; a kilogram S^ 
..pounds ; a quintal 220 pouods, and a ionneau 2200, or a long ton. 

Notes. — 1. The term gramia from the Greek gramma, a standard. 

2. The denominations of weight most in use, are the gram and 
kilogram* The gram with its subdivisions is used in mixing medi- 
cines, and other cases requiring minuteness and accuracy. The 
kilogram, somtimes contracted to kUOt is the ordinary weight of com- 
merce. In weighing heavy articles the quintal and ton are used. 

FRENCH CURRENCY. 
13. The currency of France, like the weights and 
measnres, is based upon the decimal system. The de- 
nominations are the /ranc, the dec*'imey and cen'time. 

Denominations. Equiyalents. 

10 cen'times = 1 dec'ime = 0.0186 dollar. 

10 dec'imes = 1 frano = 0.186 '* 

Note. — ^The franc is the vniL The decime^ like our dime, is seldom 
used ; its value being expressed iu centimes or hundredths of a franc 
Thus, 85 francs, 4 decime?, and 3 centimes, are written 85.43 franca. 
Centimes, being hundredths of a franc, require two decimal places. 

14:. The coins of France are of three kinds, — gold^ 
silver^ and bronze. 

The ffold coins are 40 franc, 20 fnftic, and 5 franc pieces. 

The silver coins are the fr^c, 2 franc, and 6 franc pieces. 

The bronze coins are 1 centime, 2 centimes, 5 centimes, 
and 10 centimes; which weigh, 1, 2, 5, and 10 grains, re- 
spectively. 

Note. — The standard of the gold and silver coins is i% pure 
metal, and A> alloy. 

1. Write 126 francs and 7 centimes. 

Ans, 126.07 francs 

2. Write 260 francs and 4 decimes. 

3. Write 907 francs, 3 decimes, 8 centimes. 

* The standard kilogram adopted a as model for weights, is made 
of platinum, and preser¥ed in the archives of the sroveriiment. 



y Google 



8 MBTRIO STSTSM. 

METRIC NOTATION. 

Iff* Ex. 1. Write 7 kilometers, 6 hectometers, 4 me^ 
ters, 2 decimeters,, and 8 centimeters, in meters. 

Analysis. — Since the denominations 
of the Metric System increase and de- ^ 

crease by the decimal scale, it is plain 7504.28 meters, 
they may be written one after another 
like simple numbers^ placing a decimal point between the 
denomination regarded as the unit^ and those below it, to 
show that the latter are decimal parts. There being no 
decameters, a cipher is put in its place. The above dis- 
tance is therefore equivalent to 7504.28 meters. Hence, 

16. To express Metric Weights and Measures. 

Write the given denominations one after another^ begin- 
ning with the highest^ and place a decimal point between 
the one taken as the unit, and those below it. 

Notes. — 1. If any interveDing denominations are omitted in the 
given nuikiber, their places must be supplied by ciphers. (Art 15.) 

2. In Metric as well as in Compound Numbers, convenience re- 
quires that the measure employed aa the unii^ should he proporttoruUe 
to the thing measured. Thus, long distances, as from New York to 
San Francisco, should not be statad in meters, for the reason that 
the number would-be too large. Nor should the meter be emploj^ed 
to measure the thlcknesB of paper, because its thickness is too sn^all 
a part of that unit 

1. Express 6 kiloliters, 8 hectoliters, 7 liters, and 4 cen- 
tiliters in hectoliters, in liters, and centiliters, respectively. 

Ans. 58.0704 hectoliters ; 6807.04 liters ; 680704 cen- 
tiliters. 

2. Write 13 quintals, 4 myriagrams, 1 kilogram, 5 
grams, and 26 centigrams, making the kilogram the unit 

QUE^T. — 16. How write metric weights and measures ? Note, If 
any denomination is ommitted. what is to be done ? 
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3. Wrife 18 sq. metecs and 5 sq. decimeters. 

Ans. 18.05 sq. m. 

4. Write 17 hectares, 6 ares, and 3 centiares, in ares. 

A7i8. 1706.03 ares. 

5. Express in cubic meters, 19 cnbic meters and 17 cu- 
bic decimeters. Ans. 19.017 cu. m 

6. Express in liters, 61 hectoliters, 7 liters, 3 centiliters 
and 5 milliliters. 

REDUCTION OF METRIC WEIGHTS AND 

MEASURES. 

Casb I. 

ly. To reduce Metric Weights and Measures from a 
higher denomination to a lower, 

Ex. 1. Reduce 46.3275 kilometers to meters. 

Analysis, — Since a unit 
of a higher denomination Operation, 

equals ten in the next lower, 46.3275 Km. = 46327.5 m. 
it is plain, to reduce a higher 

denomination to the next lower, we must multiply by 10 ; 
to reduce it to the next lower still, we must multiply it again 
by 10, and so on. 

But to multiply by 10, we remove the decimal point 
one place to the right, &c. (Art. 192.) Hence, the 

Rule. — Remove the decimal point one place to the right 
for each lower denomination to which the given number is 
to be reduced^ annexing ciphers if necessary. 

NoTS. — ^If the giyen number has no decimal figures, the decimal 
point is supposed to occupy the first place on its right. 

QuBST. — 17. How reduce metric numbers fipom higher to lower 
denominations? 
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2. Reduce 867 kilograms to grams. 

Am. 867000 grains. 
Eeduce 264.42 hectoliters to centiliters. 
Jn 2561 ares, how many square meters? 
In 8652 cubic meters, how many cubic decimeters ! 
En 63240 cubic decimeters, how many cubic centi- 

Ana. 63240000 cu. Cm 
Reduce 4256.25 kilograms to grams. 
Reduce 845 francs to centimes. 

Case. XL 

18* To reduce Metric Weights and Measures froni a 
lower denomination to a higfier. 

9. Reduce 84526.3 meters to kilometers. 
Analysis, — Since it takes 

ten of each lower denomina- Operation. 

tion to make a unit in the 

next higher^ it follows that, 84526.3 M. = 84.5263Km. 

to reduce a number from a 

lower to the next higher denomination, it must be divided 

by 10 ; to reduce it to the next higher still, it must be 

divided again by 10, and so on. (Art. 9.) But to divide 

by 10, we remove the decimal point one place to the left, 

&c. (Art. 195.) Hence the 

Rule. — Remove the decimal point one place to the left 
for each higher denomination to which the number is to be 
reduced, prefixing ciphers if necessary. 

10. Reduce 87 meters to kilometers. 

Ans. 0.087 Km. 

11. In 1482.35 grams, how many kilograms! 

Quest. — 18. How reduce metric weights and measures fi?om 
lower to higher denominations ? 
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12. In 39267.6 liters, how many kiloliters! 

13. Reduce 812067 centiares to hectares. 

14. In 1000000 cubic centimeters, how manj cubic 
meters ? Ans. 1 cc. m. 

15. In 605340 cubic meters, how many kiloliters ? 

Cask III. 

10« To reduce Metric Weights and Measures to the 
common system. 

1. Reduce 3 hectometers, 6 decameters, and 5 deci- 
meters to inches. 

Analijsis.—B hectometers, 6 Operation. 
decameters, and 5 decimeters 

=360.6 meters. Now as there 360.5 meters, 

are 39.37 inches to every me- 39.37 

ter, there must be 39.37 times 14192 885 in 
as many inches as meters; and 
360.5 X 39.37=14192.885 in. or 1182.74 +ft. Hence the 

Rule. — Express the given metric number decimally in 
the denomination of the principal unit of the table, and 
multiply it by the value of that unit ; the product toill be^ 
the answer. 

Notes. — 1. The product will be in the same denomination na 
that in which the valae of the principal unit of the table is ex- 
pressed, and may be reduced to any other denomination required. 
(Arts. 161, 162.) 

2. The principal unit of dry and liquid measure is the liter ; that 
of weight is the gram or kilogram, Ac. 

2. Reduce 573 kilograms to pounds. 

Ans. 1263.2358 pounds 

Quest. — 19. How reduce metric weights and measures, to the 
common pystem ? 

Digitized by VjOOQIC 



12 METRIC SYSTBM. 

3. In 1285 liters, how many wine gallons! 

4. In 391 kiloliters, bow many bushels? 

5. Reduce 1865 meters ^d 25 centimeters of cloth to 
yards. Ans. 2039.61206 -f- yards. 

6. In 35260 ares of land, how many acres 2 

7. Reduce 508.85 francs to Federal money. 

Case IV. 

30« To reduce common weights and measures to the 
Metric System, 

8. In 48 rods, 6 feet, 5 inches, how many meters? 

Analysis. — 48 rods, 6 feet, 5 
inches = 9581 inches. Operation. 

Now as 39.37 inches make 1 39.37 ) 9581.00000. 
meter, 9581 inches will make as 043 357 4. m 

many meters as 39.37 is con- 
tained times in 9581, which is 243.357 in. Hence the 

Rule. — Reduce the compound number to units and deci- 
mals of a unit of the same denomination as that in which 
the principal metric unit of (he table is expressed, and di- 
^vide it by the value of this unit ; the quotient unll be the 
answer. 

Note. — ^The quotient will be in the denomination of the principal 
unit of the table, whose value has been employed as a divisor. 

9. In 3 cwt 15 lbs. 12 oz., how many kilograms? 
Solution. — 3 cwt. 15 lbs. 12 oz. = 315.75 lbs., and 

816.75^2.0246 = 156.944+ kilograms. 

10. Reduce 1917 miles to the metric system. 

Ans. 1191.160 + Km. 

Quest. — 20. How reduce dbmmon weights and measures to the 
metric system ? Note. Of what denomination is the quotient 7 
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11. In 13760 pounds, how many kilograms ? 

12. Reduce 2056 bushels, 3 pecks to kiloliters. 
18. Reduce 9256 sq. rods to ares. 

14. Reduce 14506 cu. feet to cu. meters. 

15. Reduce $357,375 to francs. 



ADDITION, SUBTRACTION, MULTIPLICATION, 

AND DIVISION OF METRIC WEIGHTS 

AND MEASURES. 

31 • Since the denominations of Metric Weights and 
Measures increase and decrease by the scale of ten, those 
above units occupying the place of tens, hundreds, thou- 
sands, dtc, those below, tenths, hundredths, dtc, it is plain 
they may be added, subtracted, multiplied^ and divided, by. 
the corresponding rules of Decimal Fractions. 

22. Ex. 1. What is the sum of 7358.356 metei-s, 
86.142 decameters, 95 centimeters, and 450.6 mctei-s. 

Analysis. — Reducing the given Operation, 

numbers to the same denominations, /358.356 meters, 
viz^ to meters, 86.142 decameters 861.42 ** 

become 861.42 meters, and 95 0»095 " 

centimeters become 0.095 meters. 450.6 " 

We now write the numbers 8670.471 " 

units under units, tenths under 
tenths, d&c, and proceed as in Addition of Decimals. (Art. 
187.) 

2. What is the sum of 2358.35 liters, 861.45 liters, 
98.831 liters, and 643.5 liters? Ans. 3962.131 liters. 

Quest. — 22. How add metric numbers. 
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8. Find the sum of 145.19 kilograma of sugar, 168.45 
kilograms, 431 kilograms, 8.60 kilograms, 36.1 kilograms, 
and 465.81 kilograms. 

4. Find the sum of 2346.43 meters of cloth, 45.3 me- 
ters, 156.21 meters, and 236.8 meters. 

Am. 2 7 84.74 meters. 

5. What is the sum of 67.2560789 kilometers, 346.852 
decameters, 905.204 meters, and 5670 millimeters. 

u4w8; 71630.3699 meters. 

33. Ex. 6. From 6725.724 meters, subtract 4.16631 
Kilometers. 

Analysis, — ^Reducing the numbers Operation. 

to the same denomination, 4.16631 Q*j2b 724 m. 

kilometers = 4166.31 meters. 4166.31 

We now write the less number un- 12559.414 m. 
ier the greater^ units under units, 
tenths under tenths^ o&c, and proceed as in Subtraction of 
Decimals. {Art. 189.) 

7. What is diflference between 6843.94 liters and 
594.203 liters ? Ans. 6449.737 liters. 

8. Find the difference between 931 kilograms and 
391.275 kilograms. 

9. Find the difference between 6125 ares and 61.54 
ares. Ans. 606.346. 

10. The differen(;e between 563 myriamcters and 
265346 decimeters ? 

11. What is the difference between 568 steres and 101 
decastercs ? 

Quest. — 23. How subtract metrio numbers? 
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S4. Ex. 11. How much silk is there in llY^ pieces, 
each of which contains 83.75 meters ? 

Analysis, — Since 1 piece contains 
8S.76 meters, 117^ pieces will con- Operation. 

tain 117^ times as much. 83.75 meters. 

We multiply, Und point off the 117.5 

product as in Multiplication of Deci- 9840.625 ^ 

mals. (Art. 191.) 

12. What cost 4125.63 kiloliters of wheat, at $12.50 a 
kiloliter? Ans, 61570.375 KI. 

13. What cost 361 hectoliters of wine, at 5.4 francs 
per liter? ^W5. 194940 f. 

14. How many square feet in a room whose length is 
6.2 meters, and its width 4.56 meters ? 

16. At $1.75 a square meter, what will it cost to carpet 
a hall, whose length is 16.5 meters, and whose breadth is 
7.4 meters? Ans. 213.676. 

16. If 1 are of land cost 86.95 francs, what will 350.28 
ares cost ? 

17. If 1 stere of wood cost 6.25 francs, what will 79 
stercs cost ? Ans. 493.75 f. 

18. What will it cost to dig a cellar 12.2 meters long, 
6.4 meters wide, and 2.8 meters deep, at 45 cents per 
cubic meter ? 

19. What cost 65 hectares of land, at $15 J per are ? 

20. How many ares in a field 366 hectometers long^ 
and 243 decameters wide ? 

21. What will 7 hectoliters of brandy come to, at 7.03 
francs per liter ? 

Quest. — 24. Hoar multiply metric iiun;bers. 
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QSm Ex. 22. A man divided 980.5 kilograms of floor 
equally among 185 soldiers; how much did each tb« 
ceive f 

Arutlt/sis, — If 185 soldiers re- 
ceive 980.5 kilograms, 1 soldier Operation. 
must receive as many kilograms as 185 ) 980.5 
185 is contained times in 980,5. 5^ Kg. 

We divide, atid point off the 
quotient as in Division of Decimals^ (Art 194.) 

23. A merchant paid $1872.40 for 234.45 meters of 
broadcloth ; what was that per meter ? Ans. $7,986 + 

24. Paid 216.15 fi*ancs for 35.5 liters of molasses; how 
much was that per liter ? 

25. A man traveled 5682.5 kilometers in 7^ days, how 
far did he travel per day ? Ans, 757.66+ Km. 

26. Hqw many cloaks can be made from 425.8 meters 
of cloth, allowing to each cloak 15.4 meters. 

27. A fanner, having 58.65 ares of land, wishes to fence 
it into fields of 3.45 ares each; how many fields can he 
make? Ans, 17 fields. 

28. How many boxes, each holding 12.05 kilograms, 
will it take to pack 759.15 kilograms of butter ! 

39. The area of a grass plat is 21.06 sq. meters, and its 
'ength 6.48 meters ; what is its width ? 

30. If t pay $276 for 92 metera of silk, how much is 
that per meter ? Ans. $3. 

31. A man laid out 3175 francs in flour, at 25 francs 
per barrel ; how many barrels did he buy. 
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